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LIMITATIONS 

This report has been prepared for the exclusive use of Schnitzer Steel Industries, Inc. and MMGL LLC, their authorized 
agents, and regulatory agencies. It has been prepared following the described methods and information available at 
the time of the work. No other party should use this report for any purpose other than that originally intended, 
unless Floyd|Snider agrees in advance to such reliance in writing. The information contained herein should not be 
utilized for any purpose or project except the one originally intended. Under no circumstances shall this document 
be altered, updated, or revised without written authorization of Floyd|Snider. 

The interpretations and conclusions contained in this report are based in part on site characterization data collected 
by others. Floyd|Snider cannot assure the accuracy of this information.
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1.0 Introduction 

This Sufficiency Assessment Report (SAR) has been developed to fulfill obligations of the 
Unilateral Administrative Order for Remedial Design (UAO; CERCLA Docket No. 10-2020-0052) 
between the U.S. Environmental Protection Agency (USEPA) Region 10 and Respondents 
Schnitzer Steel Industries, Inc. (Schnitzer) and MMGL LLC (USEPA 2020a). The UAO pertains to 
the River Mile (RM) 3.5 East Project Area (Project Area) within the Portland Harbor Superfund 
Site (PHSS) in Portland, Oregon, which extends along, adjacent to, and within the Willamette 
River from approximately RM 1.9 to 11.8.  

1.1 PROJECT AREA DESCRIPTION 

The Project Area is located as shown on Figures 1.1 and 1.2. The Project Area is a 60-acre area 
between approximately RM 3.2 and RM 4.2 on the east side of the Willamette River and includes 
all river sediments east of the federal navigation channel, a narrow wedge of sediments within 
the navigation channel, and all riverbanks from the top of the bank to the river. The western 
extent of the Project Area boundary shown on figures in this document has been adjusted from 
the approximate shoreline, as it is shown in the UAO, to the approximate top of bank to make it 
clear that the riverbanks are part of the Project Area.  

The Record of Decision (ROD) for the PHSS (USEPA 2017) and the Explanation of Significant 
Differences (USEPA 2019a) selected a remedy for the Project Area. The Selected Remedy 
addresses all areas where contaminant concentrations exceed the cleanup levels (CULs) through 
a combination of dredging, capping, enhanced natural recovery, monitored natural recovery 
(MNR), and institutional controls. Remediation of contaminated riverbanks is included in the 
Selected Remedy where it is determined that it should be conducted in conjunction with the 
in-river actions to protect the remedy from deposition of contamination from riverbanks. Other 
riverbanks may be included in the remedial action if contamination contiguous with 
contaminated river sediment is found during remedial design (RD) The ROD requires that 
contaminant concentrations that exceed the remedial action levels (RALs) or the presence of 
principal threat waste (PTW) be addressed through active remediation, such as dredging, 
capping, or enhanced natural recovery. These areas are defined in the ROD as sediment 
management areas (SMAs). The ROD presents SMAs delineated based on data collected 
previously, but the final SMA footprints will be refined in the RD process, which will consider all 
existing data, including post-ROD sampling, and data gathered in RD.  

For the Project Area, the Selected Remedy from the ROD includes a combination of MNR, 
dredging, capping, dredging with capping, and institutional controls. The Selected Remedy also 
defines several contaminated riverbanks within the Project Area to be remediated in conjunction 
with the in-river actions.  
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1.2 INTEGRATION OF THE SEDIMENT REMEDY WITH THE UPLAND SOURCE CONTROL 
PROGRAM 

Pursuant to a 2001 Memorandum of Understanding (MOU) among USEPA, Oregon Department 
of Environmental Quality (ODEQ), state and federal natural resource agencies, and six tribal 
nations, USEPA is the lead agency for the Portland Harbor in-water cleanup, and ODEQ is the lead 
agency for upland cleanup and source control. Under the MOU, ODEQ uses state cleanup 
authority to identify and control upland sources of pollution to the river that may be sources of 
recontamination after the sediment remedy is implemented. 

USEPA and ODEQ developed a source control strategy to identify, prioritize, and control 
potential sources of contamination to the Willamette River: the PHSS Joint Source Control 
Strategy (JSCS; ODEQ and USEPA 2005). Using this framework, ODEQ has overseen hundreds of 
source control investigations in upland areas adjacent to and upstream of the PHSS. In 
March 2020, ODEQ produced the Portland Harbor Stormwater Strategy Update – Status of 
Recontamination Prevention report (ODEQ 2020a). This document presents the results of an 
evaluation of the effectiveness of ODEQ’s efforts to control legacy contamination and 
implement iteratively more stringent controls for ongoing industrial stormwater discharges in 
several river areas, including the International Terminals (IT) Slip located within the Project 
Area.  

The most recent source control document produced by ODEQ is the Portland Harbor Upland 
Source Control Summary Report (ODEQ 2016), which describes potential recontamination 
pathways and source control measures (SCMs) completed through 2016. The report determines 
recontamination potential by individual site and by study areas known as georegions (ODEQ 
2016), including the T-4/International Slip georegion that encompasses the majority of the 
uplands areas with one or more potential pathway to the Project Area. For the purposes of this 
SAR, these uplands areas are referred to as the Uplands Area of Interest (Uplands AOI), depicted 
on Figure 1.2 and described further in Section 3.2.  

This SAR incorporates the JSCS work by ODEQ and additional evaluation to determine which 
properties may be a source of recontamination to the Project Area after the sediment remedy is 
implemented. As part of the Superfund program’s 5-year review process commencing once the 
sediment remedy has been implemented, USEPA will evaluate recontamination relative to 
contaminants of concern (COCs) defined in the ROD.  

1.3 SUFFICIENCY ASSESSMENT REPORT OBJECTIVES 

The overall objective of this SAR is to evaluate, early in the RD process, the potential for 
recontamination in the Project Area so that data gaps can be filled during pre-design investigation 
(PDI) work and additional needed source control actions or design approaches can be identified 
to mitigate recontamination potential. The SAR should be considered a companion document to 
the PDI Work Plan (Floyd|Snider 2020a), which addresses data gaps necessary to be filled to 
support development of the Basis of Design Report.  
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Specific objectives of this SAR are to:  

• Evaluate upland pathways (riverbank erosion, groundwater discharge, stormwater 
direct discharge and overland flow, overwater activities, and air emissions) and 
in-water pathways (deposition of upriver sediments, resuspension of bedded 
sediments, groundwater advection, and leaching and abrasion from existing 
structures) to identify potential sources of recontamination and other factors that 
may adversely impact effectiveness of the Selected Remedy. 

• Evaluate whether upland (direct discharges, groundwater, riverbank, overwater) and 
in-water sources of contaminants have been adequately investigated and sufficiently 
controlled or considered such that the remedial action can proceed. 

• Assess the degree to which the proposed remedy will address upland and in-water 
recontamination sources to the Project Area. 

• Assess the degree to which changed future conditions may affect recontamination 
potential in the Project Area.  

• Identify remaining data gaps and limitations of the evaluation. 

1.4 SAR ORGANIZATION 

This SAR is organized in the following manner: 

• Section 2.0 – Identification of Recontamination Potential Chemicals. Describes the 
screening process used to identify a subset of the Portland Harbor COCs that have the 
potential to recontaminate remediated sediment in the Project Area. These chemicals 
are identified as recontamination potential chemicals (RPCs). 

• Section 3.0 – Recontamination Conceptual Site Model. Provides an overview of the 
conceptual site model (CSM) components. This includes a description of properties in 
the Uplands AOI, potential recontamination pathways, and the nature of extent of the 
RPCs in sediments.  

• Section 4.0 – Uplands Pathway Recontamination Evaluation. Discusses the 
recontamination potential from the following uplands pathways: riverbank erosion 
(Section 4.1), groundwater discharge (Section 4.2), stormwater discharge 
(Section 4.3), overwater activities (Section 4.4), and air deposition (Section 4.5). 

• Section 5.0 – In-Water Pathway Recontamination Evaluation. Discusses the 
recontamination potential from the following in-water pathways: deposition of 
upriver sediments (Section 5.1), resuspension of bedded sediments (Section 5.2), 
advection of groundwater through contaminated sediment (i.e., porewater; 
Section 5.3), and existing structures (Section 5.4). 

• Section 6.0 – Conclusions and Recommendations. Presents the Sufficiency 
Assessment Summary Table required by the UAO and summarizes the conclusions of 
the uplands and in-water pathway evaluations and recommendations for further 
evaluation during RD. 

• Section 7.0 – References. Presents references cited in the SAR. 



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT  Sufficiency Assessment Report 
Page 1-4  

Supporting information is provided in the following appendices: 

• Appendix A – Data Management. Documents procedures that were used to assemble 
and manage the project dataset for use in the SAR and during RD.  

• Appendix B – Surface and Subsurface Sediment Analytical Results. Presents surface 
and subsurface sediment results for the Portland Harbor COCs identified in Table 17 
of the ROD. 

• Appendix C – Uplands Media Data Screening. Presents screening tables for riverbank 
soils, groundwater, and stormwater. Data for each media were compared to the CULs 
identified in Table 17 of the ROD. 

• Appendix D – Supporting Documents. Presents original source documents for all data 
discussed in the SAR. 
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2.0 Identification of Recontamination Potential Chemicals 

This section describes the two-step screening process to identify RPCs that are retained for 
further evaluation in this SAR.  

2.1 RECONTAMINATION POTENTIAL CHEMICAL SCREENING APPROACH 

The RPC screening process described below is generally consistent with the process originally 
presented in the USEPA-approved Final Recontamination Assessment Report for River Mile 11 
East (GSI and DOF 2018) and utilized in the River Mile 9 West Draft Sufficiency Assessment Report 
(Foth 2020). This process assumes that current surface sediment data represent an integration 
of all potential recontamination sources. Therefore, surface sediment data for COCs identified in 
Table 17 of the ROD are screened against the ROD CULs.1 In addition to screening surface 
sediment data, subsurface sediments will be screened at the request of USEPA in their comments 
on the draft SAR (USEPA 2020c). Therefore, a third screening step has been added to consider 
subsurface sediment data, described below.   

Table 2.1 presents a complete list of ROD criteria, including CULs from Table 17 of the ROD, and 
RALs and PTW thresholds from Table 21 of the ROD.2 COCs that are detected at concentrations 
exceeding the CULs are considered RPCs and are retained for further evaluation on a pathway-
specific basis. Chemicals with concentrations less than CULs are eliminated for further 
consideration as RPCs. The screening approach is a three-step process, further detailed below. 
Appendix A documents procedures that were used to assemble and manage the project dataset 
used in the screening process.  

2.1.1 Step 1: Point-by-Point Screening 

In Step 1 of the screening process, surface sediment concentrations of COCs are compared 
against the ROD CULs on a point-by-point basis. Data utilized in this comparison included surface 
sediment data collected from 1997 to 2018 within the Project Area. The data sources used in 
this evaluation are described in detail in Section 3.4 and Appendix B presents the surface 
sediment results. COCs are retained for further evaluation if they were detected at 
concentrations exceeding their respective CULs and the detected exceedances occurred (1) in 
greater than 5% of the surface sediment samples, or (2) at a concentration at least three times 
greater than the CUL. Table 2.2 presents the results for the point-by-point screening. A total of 
18 chemicals or chemical groups were retained in the point-by-point screening for further 
evaluation in Step 2.  

 
1  Since the issuance of the ROD, Table 17 has been updated by two subsequent documents, with the current version 

being Errata #2 for ROD Table 17 (USEPA 2020b). The CULs used in this document are consistent with Errata #2, 
and references to ROD CULs or ROD Table 17 should be considered to refer to the values in Errata #2.   

2  The ROD lists RAL and PTW numerical thresholds for sediment in Table 21. However, some values in Table 21 have 
been updated by the Explanation of Significant Differences (ESD; USEPA 2019a). The RAL and PTW thresholds 
used in this document are consistent with those in the ESD, and references to ROD RALs or PTW thresholds and/or 
ROD Table 21 should be considered to refer to the values in the ESD. 
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2.1.2 Step 2: Surface-Weighted Average Concentration Screening 

Step 2 of the screening process involves the calculation of surface-weighted average 
concentrations (SWACs) within the Project Area for COCs retained from Step 1. COCs are retained 
as RPCs for further evaluation in Sections 4.0 and 5.0 if the SWAC exceeds its respective CUL. To 
determine the SWACs, COC concentrations in surface sediments (0- to 30-centimeter [cm] depth) 
were interpolated using natural neighbor interpolation (ArcGIS) in a manner consistent with that 
used in the Portland Harbor Feasibility Study (FS; USEPA 2016b) and by the Pre-Remedial Design 
(Pre-RD) Group in the PDI Evaluation Report (AECOM and Geosyntec 2019a). Consistent with the 
point-by-point screening, data used to generate the concentration surfaces included data 
collected from 1997 to 2018 within the Project Area. Where field duplicates were collected at 
the same location, the average concentration was used for each COC at these sampling locations. 
Table 2.3 presents the results for the SWAC screening. 

2.1.3 Step 3: Additional Subsurface Sediment Screening 

In Step 3 of the screening process, subsurface sediment concentrations of COCs are compared 
against the ROD CULs on a point-by-point basis. Data utilized in this comparison are consistent 
with the surface sediment data described in Section 2.1.1. Like surface sediments, COCs are 
retained for further evaluation if they were detected at concentrations exceeding their 
respective CULs and the detected exceedances occurred (1) in greater than 5% of the surface 
sediment samples, or (2) at a concentration at least three times greater than the CUL. Table 2.4 
presents the results for the point-by-point screening. Because subsurface sediments are not 
readily able to be averaged across depth intervals, SWAC screening was not performed.  

2.2 IDENTIFICATION OF RECONTAMINATION POTENTIAL CHEMICALS 

Based on the screening steps above, the following COCs have been identified as RM 3.5 East RPCs: 

• Arsenic 

• Cadmium 

• Mercury 

• Total polychlorinated biphenyls (PCBs) 

• Total chlordanes 

• Total DDx (calculated as the sum of dichlorodiphenyldichloroethane, dichloro-
diphenyldichloroethylene, and dichlorodiphenyltrichloroethane) 

• Dieldrin 

• Bis(2-ethylhexyl)phthalate (BEHP) 

• Carcinogenic polycyclic aromatic hydrocarbon (cPAH) toxic equivalent (TEQ) 

• Total polycyclic aromatic hydrocarbons (PAHs) 

• 1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 
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• 1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

• 2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 

• 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 

• 2,3,7,8-Tetrachlorodibenzofuran (TCDF) 

• Dioxin/furan TEQ 

• Diesel-range total petroleum hydrocarbons (TPH) 

The extent of these RPCs is described in Section 3.4. 

2.3 UPLAND MEDIA CONTAMINANT OF CONCERN SCREENING 

Additional screening has been conducted on uplands media to identify contaminants exceeding 
their respective CULs identified in Table 17 of the ROD. The media compared to the Table 17 CULs 
include riverbank soils, shoreline groundwater,3 and stormwater. Contaminant concentrations 
are compared against the ROD CULs on a point-by-point basis. The data sources used in this 
evaluation are described in detail in Sections 4.1 through 4.3. Generally, COCs are identified for 
further evaluation if they were detected at concentrations exceeding their respective CULs and 
the detected exceedances occurred (1) in greater than 5% of the samples, or (2) at a 
concentration at least three times greater than the CUL. The screening indicates the following: 

• Riverbank soils. Table C.1 presents detected riverbank soil results compared against 
CULs. Overall, contaminants in riverbank soils exceeding CULs are generally consistent 
with sediment COCs identified as RPCs in Section 2.2. In addition to the sediment 
RPCs, copper, lead, and zinc are present at concentrations exceeding CULs. The extent 
of these riverbank soil COCs is described in Section 4.1. 

• Groundwater. Table C.2 presents detected groundwater results compared against 
CULs. In groundwater, detected exceedances of groundwater CULs include 
contaminants already identified as sediment RPCs (arsenic, total PCBs, total DDx, 
cPAHs, and dioxins/furans) plus additional metals (copper, lead, manganese, and zinc) 
and petroleum hydrocarbons (gasoline-range TPH, benzene, toluene, and xylenes). 
The extent of these groundwater COCs is described in Section 4.2.   

• Stormwater. Table C.3 presents detected results compared against CULs. In 
stormwater, detected exceedances of surface water CULs include contaminants 
already identified as sediment RPCs (arsenic, total PCBs, cPAHs, and dioxins/furans) 
plus additional metals typically associated with industrial and municipal stormwater 
discharges (copper and zinc). The extent of these stormwater COCs is described in 
Section 4.3. 

 
3  Screening is conducted only for monitoring wells located adjacent to the shoreline of the Uplands AOI. 

Contaminant concentrations at the shoreline are relevant to the evaluation of the groundwater remedial action 
objectives (RAOs) defined in the ROD. The shoreline monitoring well network is described in Section 4.3. 
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Table C.4 presents contaminants that have never been detected or analyzed for in riverbank soils, 
shoreline groundwater, and stormwater and are not identified as RPCs. The contaminants are 
generally limited to select pesticides, pentachlorophenol (PCP), select chlorinated volatile organic 
compounds (CVOCs), and cyanide. Per USEPA, future monitoring efforts require analysis of all 
COCs presented in Table 17 for all media. Therefore, these contaminants will be further evaluated 
in the investigations to be conducted under the PDI Work Plan (Floyd|Snider 2020a) and are not 
discussed in this SAR. It is important to note that reporting limits less than the groundwater and 
surface water CULs for a number of contaminants, particularly pesticides, may not be achievable 
with standard laboratory analytical methods.   
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3.0 Recontamination Conceptual Site Model 

This section presents a description of the CSM developed to evaluate the potential for remedial 
area recontamination post-remedy implementation. Figures 3.1 and 3.2 present generalized 
depictions of the overall CSM and a cross-section of the IT Slip, respectively. The Project Area 
setting is described in Sections 3.1 and 3.2, including the physical setting and the uplands 
properties that have the potential to contribute to recontamination of the remediated 
sediments. Additionally, the potential uplands and in-water recontamination pathways are 
identified (Section 3.3). Finally, the nature and extent of sediment contamination within the 
remedial area is described (Section 3.4). This recontamination evaluation is focused on the 
chemicals identified in the Project Area as RPCs, as described in Section 2.0. 

3.1 PHYSICAL SETTING 

3.1.1 Site Setting 

The Project Area is located along the eastern bank of the Lower Willamette River between 
approximately RM 3.2 and RM 4.2 of the artificially straightened and deepened industrial 
waterway defined as the PHSS. The Project Area includes the manmade IT Slip, the Lower 
Willamette River to the federal navigational channel boundary, a narrow wedge of the navigation 
channel itself, and the riverbanks of properties abutting the in-water area. The top of the 
riverbank is relatively flat and situated at elevations of 23 to 25 feet Columbia River Datum (CRD; 
28 to 30 feet North American Vertical Datum of 1988 [NAVD 88]). 

The uplands areas surrounding the Lower Willamette River were historically used for agriculture 
prior to industrialization in the 1900s. Extensive damming of tributaries to the Willamette River 
and alterations to the channel in Portland Harbor to facilitate industrial usage were completed 
after the Rivers and Harbors Act of 1878 authorized deepening and maintaining the river channel 
to a 20-foot depth (USEPA 2016a).  

Since industrialization, the Lower Willamette River has primarily served as an engineered 
shipping corridor and receiving water for stormwater discharges (USEPA 2016a). Other Portland 
Harbor river uses in the Willamette River in the vicinity of the Project Area include wildlife habitat 
and recreational uses, such as fishing. The Lower Willamette River also provides Native American 
ceremonial and subsistence fisheries for Pacific lamprey (particularly at Willamette Falls) and 
spring chinook salmon (USEPA 2016a). The Willamette River near the Project Area provides open 
water habitat in the main river channel, several benthic habitats (i.e., deep water sediments, 
shallow sediments, and shoreline), and bank/riparian habitat (Gradient 2011).  

It should be noted that elevations and bathymetry in this SAR are presented in terms of two 
vertical datums, NAVD 88 and CRD. CRD is used as a reference to measure the river stage on the 
Columbia River, from the lower Columbia River up to Bonneville Dam and on the Willamette River 
up to Willamette Falls. The elevation of the CRD varies by RM. Within the Project Area, 0.0 feet 
CRD (mean low water) is equal to approximately elevation 5.1 feet NAVD 88.  
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3.1.2 Geology and Hydrogeology 

The Project Area is located in the Portland Basin, a bowl-like structure delineated by folded and 
faulted uplands (Beeson et al. 1991). The Portland Basin has been filled with alluvium resulting 
from streams flowing from higher elevations surrounding the basin beginning in the middle 
Miocene. Beginning in the modern industrial era, many areas of the riverbank were filled with 
dredged materials consisting of native alluvium and/or with materials from upland and 
anthropogenic sources to create straightened and leveled shorelines for water-based industrial 
uses. Underlying the native alluvium in the Portland basin are Miocene basalt flows comprising 
the Columbia River Basalt Group. Generalized cross-sections of the shallower soil units 
encountered in the Project Area are shown on Figures 3.1 and 3.2. 

The geologic units observed in the vicinity of the Project Area include the following:  

• Anthropogenic Fill: Fill observed in the vicinity of the Project Area generally consists 
of silty sand and gravel deposits associated with dredging and filling with dredge spoils 
for land reclamation (Gradient 2011). The fill thickness varies from a few feet on the 
inland portions of the Uplands AOI to a maximum thickness of approximately 35 feet 
along the artificially steepened bank area on the western shoreline of the Schnitzer 
Steel Metals Recycling Yard (SSMRY; Rieke Consulting 2020).  

• Recent Alluvium: Alluvium consisting of silt, clay, silty sand, and fine-to-medium sand 
deposited by the Willamette River underlies the recent fill at the Uplands AOI. A series 
of discontinuous silt and clay lenses have been observed on the Premier Edible Oil 
(PEO) property at depths of 20 to 25 feet below ground surface (bgs) and were 
observed to transition to a continuous low-permeability layer to the north and east. 
Water supply wells in the vicinity of the Uplands AOI generally note that the alluvium 
extends to depths of about 120 feet to 170 feet bgs (Rieke Consulting 2020). The 
recent alluvium is considerably thicker on the eastern side of the Willamette River due 
to faulting that has caused uplift of the western side of the Willamette River (Beeson 
et al. 1991).  

• Upper Troutdale Formation and Sandy River Mudstone: Units of older alluvium 
underlie the more recent alluvial deposits. These older alluvia consist of the 
sedimentary deposits from volcanic rock weathering, including conglomerate/fine-
grained deposits of the Troutdale Formation and fine-grained mud stone of the 
Sandy River Mudstone. The Upper Troutdale Formation is reported to be at least 
100 to 200 feet thick in the vicinity of the Project Area and was encountered 
northwest of the Uplands AOI at approximately 165 feet bgs (Landau 2005). Some 
studies have reported that the surface of the Upper Troutdale Formation is difficult 
to distinguish in the field from the lower units of weathered recent alluvium.  

• Columbia River Basalt: Bedrock in the vicinity of the Project Area consists of folded 
faulted Miocene basalt flows, encountered at 400 feet bgs or deeper on the east side 
of the Willamette River (USEPA 2016a). The thickness of the Columbia River Basalt in 
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the vicinity of the Project Area is estimated to be approximately 600 feet (Beeson et 
al. 1991).  

The Project Area is underlain by a shallow water table aquifer encountered (in direct hydraulic 
connection with the Willamette River) within recent dredge fill and alluvium, and a regional 
aquifer encountered in gravels of the Upper Troutdale Formation. The shallow water table 
aquifer discharges to the Willamette River. This aquifer is encountered at depths ranging from 
approximately 13 to 25 feet bgs, and localized perched lenses are encountered above shallow 
low-permeability layers between approximately 20 and 25 feet bgs (Gradient 2011).  

A hydrogeologic study performed on the PEO property and the SSMRY noted generally gradual 
groundwater gradients toward the river, with average flow velocity of approximately 0.5 to 5 feet 
per day dependent on the local hydraulic conductivities of soils in the heterogeneous material of 
the shallow saturated zone. Groundwater stagnation zones, where the water table elevation is 
similar to the river level, have been observed along the shoreline during high river level 
conditions. Periods of gradient reversal when groundwater flows seasonally from the river 
toward the uplands have been documented at the PEO property (Gradient 2011) and have been 
observed at the SSMRY.  

Along the head of the IT Slip (hereafter referred to as the IT Slip Head), steeper groundwater 
gradients have been observed, which result in riverbank groundwater seeps (Rieke Consulting 
2020). The groundwater table generally lies below the stormwater and sanitary sewer lines in the 
Uplands AOI. 

Surveys of shallow groundwater well owners in the vicinity of the Uplands AOI have determined 
that usage of this shallow groundwater is limited to minor industrial uses, with insufficient 
production rates for wells to support drinking water use (Landau 2005). Regional groundwater 
that is withdrawn for drinking water and industrial production uses is encountered within the 
coarse-grained alluvial deposits of the underlying Upper Troutdale Formation (approximately 
165 feet bgs). 

3.1.3 Watershed Extent/Drainage Basin 

The drainage basin of the Willamette River encompasses the river valley and forested slopes 
bordered by the mountains of the Oregon Coastal Range to the west and the Cascade Range to 
the east (ODEQ 2020b). The extents of the Lower Willamette River drainage sub-basin, which 
constitutes the watershed for the Project Area, are shown on Figure 3.3. The watershed extends 
from approximately RM 26 to the confluence with the Columbia River. The Willamette River 
receives water from multiple tributary rivers and streams as shown on Figure 3.3. 

3.1.4 Sediment Characteristics 

Surface sediments in the Lower Willamette River are typically silts; however, predominantly 
sandy sediments have been observed in the operational western portion of the IT Slip potentially 
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due to propeller wash (hereafter referred to as propwash) action. Sandier sediments have also 
been observed in the navigation channel (USEPA 2016a). 

Native alluvium, defined as alluvium likely deposited by the Willamette River prior to dredging 
and industrial discharges, is variable throughout the Project Area and consists of fine-grained 
material (silt and clay) as well as sands interbedded with fine-grained material. Available 
sediment logs from studies completed in the Project Area (e.g., Floyd Snider McCarthy 2003, 
USEPA 2016a, CH2M Hill 2009, AECOM and Geosyntec 2019b) were reviewed in detail to 
determine the presence and approximate depth of sediments likely composed of pre-industrial 
native alluvium. Interpreted native alluvium is identified in sediments by increased stiffness or 
plasticity in fine-grained material, or increased density in coarse-grained material, relative to 
overlying intervals. Native alluvium is also characterized by the absence of anthropogenic debris 
such as paint chips and fishing line. The depth to native alluvium was found to vary widely across 
the Project Area; it is present near the mudline surface along the northern IT Slip shoreline and 
adjacent to the dredged navigation channel, at depths approximately 3 to 6 feet below mudline 
(bml) in the central and southern portion of the IT Slip and the western shoreline of the 
Willamette River north of the IT Slip (PEO and Time Oil properties), at depths up to 10 feet bml 
at the IT Slip Head, and is not well delineated vertically by existing cores adjacent to the western 
shoreline of the SSMRY. 

3.1.5 Bathymetry and River Regions 

The Willamette River has an average cross-sectional area of 65,000 square feet in the vicinity of 
the Project Area. River bathymetry is dominated by the dredged federal navigation channel on 
the eastern part of the river, which transitions from a depth of about -70 feet CRD (-65 feet 
NAVD 88) to a “typical” depth of -40 feet CRD (-35 feet NAVD 88) downstream of the IT Slip (LWG 
2007). The IT Slip is a manmade dredged slip that has historically been maintained by periodic 
dredging to an authorized berth depth of up to -42 feet CRD (-37 feet NAVD 88) along its southern 
side. Figure 3.4 presents the most recent bathymetry survey conducted in 2018 by the Pre-RD 
Group (AECOM and Geosyntec 2019a). 

The river regions defined in the ROD for the PHSS include: 

• The navigation channel, which is the dredged shipping channel maintained at 
elevations of approximately -40 feet CRD (-35 feet NAVD 88) or deeper as described 
above. 

• The intermediate zone, extending from the shoreward edge of the navigation channel 
to approximately -2 feet CRD (3 feet NAVD 88). 

• The shallow zone, extending from the shoreward edge of the intermediate zone at 
approximately -2 feet CRD (3 feet NAVD 88).  

• The riverbank zone, which is defined as the top of bank (approximately 23 to 25 feet 
CRD [28 to 33 feet NAVD 88] in the Project Area) to the river. The river flood stage 
defining the riverbank is not specified in the ROD. However, the river level varies 
between a mean low water elevation of 0 feet CRD (5 feet NAVD 88) and mean high 
water elevation of 15 feet CRD (20 feet NAVD 88). 
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The bathymetry in the Project Area generally consists of gradual slopes from the navigation 
channel to the shoreward side of the intermediate zone, except in the southern portion of the 
IT Slip where maintenance dredging has created steeper slopes to the authorized berth depth. 
The slopes of the shallow zone and riverbank are likewise steep along the southern portion of 
the IT Slip beneath the marginal wharf as well as west of the SSMRY where slopes are artificially 
steepened by fill placement, and on the PEO property portion of the shoreline of the IT Slip. More 
gradual slopes and accompanying beach areas are present on the eastern portion of the IT Slip, 
and the western shoreline of the Project Area extending north from the PEO property. 

3.1.6 Hydrodynamics, Sedimentation Rates, and Stability 

The Portland Harbor Remedial Investigation (RI; USEPA 2016a) presents data on riverbed 
bathymetry, sediment erodibility, hydrodynamic effects, and sediment transport for the entire 
PHSS. Suspended sediment and its relationship to total flow in the Willamette River are discussed 
on a site-wide basis, but given the scale of the PHSS versus the Project Area, the results do not 
entirely support Project Area-specific conclusions, given the finer resolution required.  

The RI presents bathymetric changes over time for the period of January 2002 to January 2009. 
However, it does not account for the effects of two dredging events conducted at the Project 
Area by Schnitzer within this period, in 2004 and 2008. These dredging events included sediment 
removal from both the IT Slip and Willamette River berth areas in the Project Area and, therefore, 
have a substantial effect on the resulting bathymetric changes within the Project Area presented 
in the RI. The need to consider these dredging events in evaluating bathymetric changes over this 
time period is also discussed in a separate evaluation of sedimentation within the slip itself 
conducted after the RI was finalized (CH2M Hill 2010). A 2020 follow-up evaluation verified that 
most of the IT Slip is depositional, excepting only parts of northwest end, and that maintenance 
dredging was responsible for apparent erosion in the 2002 to 2009 bathymetric comparison 
(Jacobs 2020a).  

Therefore, the discussion of bathymetric changes over time in this document focuses on the 
updated bathymetry data and change-over-time comparisons presented in the Pre-RD Group’s 
PDI Footprint Report (AECOM and Geosyntec 2019b). The Pre-RD Group’s PDI Footprint Report 
includes a 2004 to 2018 net bathymetric change evaluation, which helps provide insight into how 
dredging affected the bathymetric change presented in the RI and estimates of annual rate of 
bathymetric change for 2002 to 2009 and 2009 to 2018. Evaluation of the annual change results 
in this document focuses on annual change for 2009 to 2018, because this period omits the 
dredging event. Although no other major changes within the Project Area likely to alter the 
sediment elevation stability between 2009 and 2020 are known, sedimentation and erosion 
should be further assessed during RD to account for unknown or external factors.  

Overall, the Project Area sediment bed elevation is generally neutral in the Willamette River 
channel, while the northwest quadrant of the IT Slip is erosional and the remainder of the IT Slip 
is depositional. The localized effects of operations (e.g., potential propwash) in the northwest 
quadrant of the IT Slip and in-water structures on erosion and deposition are significant, as is 
maintenance dredging. Past bed shear, hydrodynamic, and flood modeling suggest that these 
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effects do not vary substantially between low and high seasonal flow and that even flood events 
will be unlikely to expose subsurface sediments in the Project Area. A modeled flood event 
predicts limited net deposition of up to 1 foot across most of the Project Area, increasing to up 
to 5 feet outside the mouth of the IT Slip (USEPA 2016a). Project Area sediments are mostly silts 
in the Willamette River channel (60% to 80% fines), but sandier within the IT Slip (0% to 
40% fines). 

A more detailed discussion of past investigation results and conclusions are summarized in the 
following sections for the portions of the Project Area in the Willamette River channel and the 
IT Slip.  

3.1.6.1 Willamette Channel 

Data on the change in bathymetry between 2002 and 2009 presented in the RI (USEPA 2016a) is 
limited in areas shoreward of the overwater structures on the Willamette River channel 
shorelines of the Project Area, particularly upstream of the IT Slip. Data that do exist within the 
extent of these structures show limited deposition, while most of the area between the riverward 
extent of these structures and the navigation channel is a mix of neutral to slightly depositional. 
The exception is a small area along the navigation channel line at approximately RM 3.9 where 
the mudline deepened by up to 5 feet due to a 2004 maintenance dredging event (Parsons 
Brinckerhoff 2005). The corner of the PEO property at the mouth of the IT Slip saw 1 to 2 feet of 
deposition; maintenance dredging was performed south of this area in 2004 at the mouth of the 
IT Slip.  

The Pre-RD Group’s PDI Footprint Report (AECOM and Geosyntec 2019b) presents a comparison 
of bathymetry change from 2004 to 2018 that does include much of the area beneath the 
overwater structures. This comparison indicates a smaller, but still discernable, area of erosion 
between Berths 4 and 5 that may be reflective of the 2004 maintenance dredging event, as well 
as a lesser amount of deposition at the corner of the PEO property. The area shoreward of the 
structures upstream of the IT Slip appears slightly erosional overall, with mudline elevations 
decreasing by 0.5 to 1.5 feet through much of this area. The abandoned pile field that extends into 
the river channel off the end of the IT Slip marginal wharf is a depositional area, accumulating up 
to 2.5 feet of sediment along its upstream face.  

Upstream of RM 4, significant erosion occurred in a small area approximately along the face of 
the overwater structures, and to a lesser extent along the shoreline, but mudline elevation 
change was mostly neutral beneath the structures in this area. Downstream of the IT Slip, data 
remain limited along the shoreline. Available data indicate that the area is slightly erosional with 
patches of neutral elevation change throughout. Estimated annual deposition rates from 2009 to 
2018 also presented in the PDI Footprint Report (AECOM and Geosyntec 2019b) suggests the 
entire Project Area in the Willamette River channel is neutral with limited areas of deposition 
exceeding 2.5 cm per year. Importantly, the PDI Footprint Report’s evaluation of bathymetric 
change did not incorporate maintenance dredging events into the bathymetric comparison, so 
deposition is undoubtedly higher than the amounts indicated because sediment removal by 
maintenance dredging is inaccurately treated as an erosional effect in this analysis. 
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The RI presented modeled bed shear stress at low flow (40,000 cubic feet per second (cfs); a 
discharge that occurs approximately 74% of days on record) and high flow (160,000 cfs; occurs 
approximately 0.9% of days on record) scenarios (USEPA 2016a). In the Willamette River channel 
portion of the Project Area, shear stresses are estimated to remain very low, at 0.0 to 0.1 newtons 
per square meter (N/m2), in the low flow scenario. At high flow, shear stresses were estimated 
to increase slightly upstream of the IT Slip, up to 0.4 N/m2, and up to 1.0 N/m2 downstream of 
the slip mouth. At high flow, shear stress along the shoreline upstream of the IT slip remains at 
approximately 0.0 to 0.1 N/m2, but downstream of the slip increases in some areas reaches up 
to 0.7 N/m2. 

The Lower Willamette Group’s (LWG’s) hydrodynamic and sediment transport (HST) model was 
used to predict bed elevation changes due to flood-stage events. The results predict net 
sedimentation as a result of a flood event within the Project Area, primarily in the range of 0.25 to 
1.0 feet. Flood event sedimentation of 2 to 5 feet is predicted for the area immediately outside 
the mouth of the IT Slip, and potentially at the downstream end of the Project Area. No significant 
erosion is predicted from within the Project Area at any point during the flood event, suggesting 
a low potential for exposure of subsurface sediments due to flooding.4  

The Willamette channel widens at approximately RM 5, expanding its cross-sectional flow area 
substantially (from 57,000 square feet [ft2] to 65,000 ft2 at the 160,000 cfs high flow condition). This 
corresponds to a decrease in the predicted bed shear stress compared to that upstream of RM 5 
(e.g., high flow modeling predicts an average bed shear stress of 4.2 N/m2 from RM 5 to RM 6.9, but 
only 1.4 N/m2 from RM 3 to RM 5). Bathymetry from 2009 indicated a very deep area the eastern 
navigation channel was present upstream of the Project Area, exceeding -70 feet CRD (-65 feet 
NAVD 88), although this area was generally 1 to 5 feet deeper in 2002. The mudline elevation in the 
Project Area is somewhat higher, approximately -40 to -50 feet CRD (-35 to -40 feet NAVD 88). 
Outside of the navigation channel, upstream of the IT Slip, the 2009 bathymetry indicated shallower 
depths of not more than -30 feet CRD (-25 feet NAVD 88) extend to the navigation channel line, with 
apparent benches above the surrounding sediment depths extending out into the navigation 
channel. Downstream of the IT Slip, the bottom elevation slopes down more steeply to achieve the 
navigation channel depth approximately along the face of the existing overwater structures, well 
before the navigation channel line. This steep slope is particularly pronounced at the corner of the 
PEO property at the mouth of the IT Slip.  

 
4  The LWG’s HST model, presented in the RI (USEPA 2016a), was evaluated as part of the FS (USEPA 2016b). Several 

limitations were described in FS Appendix H. Site-wide, the LWG’s HST model tends to overestimate deposition, 
especially in locations where erosion was measured. This effect varies between different areas of the site, 
although Appendix H shows only 1 of 10 comparisons between modeled and measured results conducted, for 
May 2003 to January 2009 (FS Figure H2-1). In this example comparison, the HST model predicted deposition in 
all of the grid cells comprising the Project Area sediment decision unit. The FS evaluation found that deposition 
occurred in over half of these cells during this period, but that erosion occurred in the remainder. The FS 
evaluation did not consider the effects of maintenance dredging on the measured results, and it is not possible 
to determine from the results presented in Appendix H which grid cells may have been affected. Nonetheless, as 
summarized in the ROD (USEPA 2017; Section 6.7.3), the LWG’s HST model results are considered uncertain and 
of limited value. Therefore, further evaluation of sedimentation and erosion in the Project Area is needed for RD.  
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Surface sediments in the RM 3 to RM 5 reach are primarily silts (60% to 80% fines). However, 
sandy sediments occur in the middle of the channel at RM 4, near the upstream end of the Project 
Area, and in a cross-channel swath at RM 3.2 near the downstream end (AECOM and Geosyntec 
2019b; USEPA 2016b). The RM 3.2 sediments may in part result from the division of flow to the 
Multnomah Channel, which branches off from the western side of the Willamette River main 
channel at approximately RM 3, taking up to 50% of the main channel flow with it (USEPA 2016b). 

3.1.6.2 IT Slip 

The net sediment bed elevation change from 2002 to 2009 presented in the RI (USEPA 2016a) 
showed a mixture of increases and decreases of up to 5 feet in either direction throughout the 
IT Slip. An area along the marginal wharf in active use was dredged, resulting in clear deepening. 
A patchwork of significant erosion to the north of this dredge prism is indicative of propwash 
effects. The 2008 maintenance dredging event extended along the full length of the marginal 
wharf though to shallower depths in the eastern half of the IT Slip, resulting in limited net 
increases in bed depth of less than 2 feet in most areas, across the eastern half of the marginal 
wharf ending in a small area at the eastern end that was also deepened by 5 to 10 feet 
(Floyd|Snider 2008). 

The Pre-RD Group’s PDI Footprint Report (AECOM and Geosyntec 2019b) also compared 
bathymetry changes from 2004 to 2018, indicating very similar results. Estimated annual 
deposition rates from 2009 to 2018 presented in the PDI Footprint Report suggest the IT Slip is 
primarily depositional (2.5 cm per year or more), except along the western half of the IT Slip 
North Shore shoreline, which is erosional (-2.5 cm per year or more), and an area at the IT Slip 
Head and extending a short distance west along the north shore that is neutral. Generally, this 
bed change elevation estimate within the IT Slip is an inaccurate overestimate of erosion, 
because it does not account for 2004 and 2008 maintenance dredging events in the IT Slip, as 
discussed in CH2MHill’s and Jacobs’ evaluations of sedimentation within the slip (CH2MHill 2010; 
Jacobs 2020a). 

The RI presented modeled bed shear stress at low flow (40,000 cfs; occurs approximately 74% of 
days) and high flow (160,000 cfs; occurs approximately 0.9% of days) scenarios (USEPA 2016a). 
Within the IT Slip, shear stresses are estimated to remain very low, at 0.0 to 0.1 N/m2, in either 
scenario. 

The LWG’s HST model was used to predict bed elevation changes due to flood-stage events. The 
results predict net mudline elevation change within the IT Slip to be no more than 0.25 feet up or 
down. Further, the HST model predicts that at no point in the flood event would in-slip sediment 
erosion exceed 0.25 feet from existing mudline, suggesting a low potential for exposure of 
subsurface sediments in the IT Slip due to flooding.5 

In contrast to the high fraction of fines comprising the main channel surface sediments in this 
reach, sediments in the IT Slip are coarser in general, containing 0% to 40% fines (AECOM and 

 
5  Refer to footnote 4. 
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Geosyntec 2019b; USEPA 2016b). The RI surmises this is due to anthropogenic factors such as 
propwash (USEPA 2016a). 

3.1.7 Anticipated Effects of Climate Change 

Climate change is expected to result in sea level rise at the mouth of the Columbia River, which 
will in turn affect water levels upstream in the Columbia and Willamette Rivers. Climate change 
is also expected to cause more frequent large rainfall events during the wet winter season (USGS 
2020). Larger and more frequent winter rain events exacerbated by river level rise are expected 
to result in more frequent and severe flooding of the Willamette River. 

Warmer temperatures due to climate change are predicted to result in decreased snowpack at 
higher elevations, resulting in decreased meltwater flows and lower river levels during the dry 
season. Conversely, climate models predict larger and higher intensity winter storms in the 
region, leading to more frequent and intense wet season flooding (Resource Innovation Group 
2011). Warmer temperatures will also affect the survival and composition of benthic and fish 
communities. 

3.2 UPLANDS PROPERTIES AND LAND USE 

This section describes the uplands properties or areas and/or activities that are potential sources 
of contamination to the Project Area. This includes properties located along the Project Area 
shoreline, properties or areas with current stormwater conveyance to the Project Area, and/or 
properties with contaminated groundwater that has the potential to discharge to the Project 
Area, collectively identified as the Uplands AOI (refer to Figure 3.5). A number of these upland 
properties have been identified by the ODEQ Cleanup Program (i.e., Environmental Cleanup Site 
Information [ECSI] database sites) or are discharging stormwater regulated with a National 
Pollutant Discharge Elimination System (NPDES) permit. The boundaries for the upland 
properties or areas described in this section do not always correspond directly with tax parcel 
boundaries. Parcel boundary outlines are shown separately on Figure 1.2. and the parcel(s) 
associated with each upland property or area are described in the summaries in this section. 

A portion of the Uplands AOI has been defined as the Burgard Industrial Park (BIP), which is the 
subject of a Voluntary Agreement entered into by Schnitzer and ODEQ on June 16, 2000. The 
BIP is described in detail in the BIP Source Control Evaluation (SCE) Report (Rieke Consulting 
2020), a comprehensive SCE report that was recently prepared on behalf of Schnitzer in 
response to an ODEQ request. The BIP covers approximately 200 acres of the Uplands AOI and 
includes multiple properties (made up of 15 parcels) that are owned and operated by several 
separate and independent parties (refer to Figure 3.5). The BIP has been identified as an ECSI 
Site, referred to as the Schnitzer Burgard Industrial Park (ECSI #5324). Additionally, the BIP also 
includes multiple individual ECSI sites within it, including Schnitzer Steel Industries (ECSI #2355), 
Boydstun Metal Works, Inc. (ECSI #2362),6 and Portland Container Repair Corp (Portland 
Container; ECSI #2375). Distinct properties or areas included within the BIP are described 

 
6  Boydstun Metal Works, Inc., no longer occupies the BIP; therefore, this area is identified as the BIP Basin 18 Area 

in this SAR. 
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separately in the property summaries provided below. The Uplands AOI also includes a number 
of additional properties that are not included in the BIP and are under separate ODEQ-led 
uplands source control processes; these properties are described separately in this section. 

The focus of this section is to provide an overview of the current ownership, operations, and 
conditions for the properties and areas located within the Uplands AOI. Further details on 
potential contamination sources to the Project Area from these properties are described by 
pathway in Sections 4.0 and 5.0. The property and area summaries provided in this section are 
grouped by those properties that are situated on the shoreline and those properties that have a 
known connection to current outfalls discharging to the Project Area but no adjacent shoreline.  

Despite the focus on current operations, conditions, and potential contamination sources for the 
Uplands AOI in this section and report, it is also necessary to provide some historical context to 
better understand the current property conditions and potential sources and pathways. The most 
significant operation that occurred historically within the Uplands AOI was the construction and 
operation of a World War II (WWII) shipyard, operated by the Oregon Shipbuilding Corporation. 
This shipyard was constructed in 1941 and covered a large portion of the Uplands AOI and most 
of the BIP. The construction of the shipyard in early 1941 included placement of up to 35 feet of 
fill across portions of the BIP, and pilings were driven to support eleven shipways constructed 
along the Willamette River. The deep draft fitting basin (now called the IT Slip) was dredged to 
the north of the shipways as part of this shipyard construction. Several of the existing buildings 
in the Uplands AOI were constructed as part of the original shipyard construction. A system of 
electrical, water, and storm and sanitary sewer services was constructed to serve the shipyard. 
Untreated sewage and stormwater runoff from the shipyard were collected from the uplands, 
buildings, and shipways and conveyed to outfalls and to the river. Although the SSMRY has 
undergone a near complete upgrade and replacement of its stormwater system, much of the 
existing stormwater infrastructure currently in place within the Uplands AOI was originally 
constructed for the shipyard. Over 450 ships were constructed at this shipyard for the 
U.S. Government between 1941 and 1945. The shipyard ceased operations in December 1945. 

3.2.1 Waterfront Properties within the Project Area 

The Uplands AOI includes six upland properties with shorelines adjacent to the Project Area (refer 
to Figure 3.5). This section provides a brief description of the property and current ownership 
and operations for each of these waterfront properties. 

3.2.1.1 Schnitzer Steel Metals Recycling Yard 

The SSMRY covers approximately 80 acres and is part of the BIP. The property is also listed as a 
separate ODEQ Cleanup Site, referred to as Schnitzer Steel Industries (ECSI #2355). Schnitzer 
currently owns and operates the SSMRY.  

The primary activity conducted at the SSMRY is scrap metal recovery and recycling. End-of-life 
items containing metals for recycling are delivered to the SSMRY facility from private and 
commercial parties by truck, rail, or barge. Items received at the SSMRY must meet specific 
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conditions, such as being free of fluids, mercury and chlorofluorocarbon-containing items, and 
trash and dirt, before they are accepted by the facility. Accepted scrap items are weighed, sorted, 
and processed onsite. Scrap metals may be resized by shredding, shearing, or torching, and are 
ultimately shipped offsite by truck, rail, or ship for use as feed stock in domestic and foreign mills. 
The SSMRY shredder is used to reduce the size of the scrap and separate out the ferrous metals 
from the non-ferrous materials. The non-ferrous material from the shredder, which primarily 
consists of various grades of wire, small fractions of non-ferrous metals, shredded automobile 
interior materials, rubber, and plastic, is collected and then processed inside one of the SSMRY 
buildings to recover the non-ferrous metals. Following this processing, the remaining shredder 
residue is loaded into trucks and transported to local landfills where it is used as alternative daily 
cover. In addition to these primary facility operations, several support operations, including 
weigh scales, vehicle and equipment maintenance, and truck and equipment washing, are 
conducted at the SSMRY. The SSMRY is a Small Quantity Hazardous Waste Generator. For 
additional details on the current SSMRY activities, including the best management practices 
(BMPs) being implemented to minimize the release of hazardous substances from upland and 
overwater operations on the SSMRY, refer to the BIP SCE Report (Rieke Consulting 2020). Further 
details on the SSMRY marginal wharf and overwater operations are provided in Section 5.4. 

Approximately 75% of the upland SSMRY surface is covered with concrete or asphalt pavement 
and the remaining 25% of ground surface consists of bare ground and compacted gravel (Rieke 
Consulting 2020). These unpaved areas of the SSMRY are primarily located near the IT Slip Head, 
along the southern boundary of the property, and in a few small locations within the central 
portion of the SSMRY. 

The SSMRY borders both the Willamette River and southern and eastern edges of the IT Slip. 
Access and conveyor structures are located along this riverbank, in addition to mooring dolphins 
for river lay berth operations. The SSMRY marginal wharf begins where the IT Slip meets the 
Willamette River and extends approximately 1,600 feet eastward along the southern shoreline 
of the IT Slip (hereafter referred to as the IT Slip South Shore).  

Currently, nearly all SSMRY stormwater (including the stormwater that falls on areas of the 
marginal wharf in active use) is captured, conveyed, and treated in the SSMRY treatment system 
prior to discharge to the Willamette River through Outfall 2 (also referred to as Outfall WR-110; 
Rieke Consulting 2020) under a NPDES 1200-Z Industrial Stormwater General Permit. To the 
extent possible, collected stormwater is harvested for use as shredder cooling water in a closed 
loop process water system. Refer to Figure 3.6 for stormwater conveyance and drainage basins. 
Stormwater from the remaining portions of the SSMRY (i.e., the eastern end of the Schnitzer 
Scale Access Road), discharges to Outfall 18, discharges to Outfall 20, or infiltrates. Outfall 19, 
which is also shown on Figure 3.6, was abandoned by Schnitzer in September 2018; however, it 
is still available for discharge of sanitary sewer overflow from the City of Portland’s (City’s) 
sanitary sewer system. The City reported to ODEQ that Outfall 19 is an outlet for the Shipyard 
Pump station only under emergency conditions (USEPA 2020c). Flows are handled by one pump 
with a backup pump available. For an emergency overflow to occur, multiple pumps and alarms 
would need to fail, and the incoming sanitary flow would have to back up approximately 0.7 miles 
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in a 15- to 18-inch-diameter pipe. The City reported to ODEQ that it has no records that there has 
been an overflow from Outfall 19. Refer to Section 4.3 for additional information on SSMRY 
stormwater conveyance.  

3.2.1.2 IT Slip North Shore 

The IT Slip North Shore is an approximate 2.5-acre strip of upland property located along the 
northern shoreline of the IT Slip. The IT Slip North Shore is part of the BIP and covers a portion of 
a parcel owned by Burgard, a Series of MMGL LLC (MMGL; refer to Figure 1.2). The remaining 
uplands portions of this parcel are located to the west of the IT Slip North Shore and are 
considered part of the PEO property shoreline (refer to Section 3.2.1.3 for a summary of the PEO 
property) and to the north of the IT Slip North Shore and used by the WestRock facility as a paved 
parking lot (refer to Section 3.2.2.4 for a summary of the WestRock property). Current activities 
on the IT Slip North Shore property are limited to occasional trespasser pedestrian and 
fisherperson activities.  

Most of the IT Slip North Shore is covered with heavy vegetation. The banks are over-steepened 
and eroded, with focused erosion occurring at stormwater outfalls. Derelict pilings are present 
at the western end of the un-armored slope.  

Stormwater Outfalls 20, 20A, and 21, which collect stormwater from properties northeast of the 
IT Slip North Shore, pass beneath the IT Slip North Shore property and discharge into the 
northeastern corner of the IT Slip. Stormwater Outfalls 22 and 23, which collect stormwater from 
properties north of the IT Slip North Shore, pass beneath the IT Slip North Shore property and 
discharge into the IT Slip on the southern edge of the IT Slip North Shore area. Limited, localized 
runoff from the IT Slip North Shore to the adjacent IT Slip may occur during periods of extended 
heavy rainfall. 

3.2.1.3 Premier Edible Oil 

The PEO property is currently owned by MMGL and covers approximately 14 acres located on 
the north side of the mouth of the IT Slip. It borders both the Willamette River and IT Slip. 
Historically, this property was used for a number of industrial operations including bulk 
petroleum storage, WWII ship building, production of dry cell battery materials, and refining of 
edible oils. Historical operations on the PEO property resulted in the release of petroleum and 
edible oil products (such as soybean oil) to subsurface soils and groundwater. A number of 
environmental investigations have been performed on the PEO property since 2001 under the 
ODEQ Voluntary Cleanup Program, including a recent FS, Phase II RI, and human health and 
ecological risk screening (ERM 2017a). The PEO property is listed as an ODEQ Cleanup Site 
(ECSI #2013). MMGL is conducting the RI and cleanup.  

There are currently no operations occurring at the PEO property other than empty trailer parking, 
and the property’s buildings are vacant. An unused dilapidated dock is present along the 
Willamette River shoreline. The majority of the PEO property is unpaved. Approximately 2.2 acres 
of the PEO property is either paved or covered with buildings. Currently, all stormwater collected 
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on the PEO property is infiltrated on-site in a constructed infiltration basin (Bridgewater Group 
2018, Rieke Consulting 2020). 

3.2.1.4 Time Oil 

The Time Oil property currently covers approximately 39.4 acres. Historically, the Time Oil 
property extended an additional approximately 10 acres to the east, but this portion of the 
property was purchased in 2016 by Millican Properties, LLC, and is now associated with the 
Portland Container property that is also owned by Millican Properties, LLC (refer to 
Section 3.2.2.3 for further discussion of the Portland Container property). Time Oil is listed as a 
an ODEQ Cleanup Site (ECSI #170). The Time Oil property is currently owned by TOC Holdings Co.  

The Time Oil property historically had two storage terminals that were used for the storage of 
aviation gasoline, waste oil, butane, and PCP (ODEQ 2019). These storage terminals were located 
on the western portion of the property, adjacent to the Willamette River, and in the south-central 
portion of the property. Since 1996, various environmental investigations and remedial actions 
have been performed on the property by TOC Holdings Co. under the ODEQ Voluntary Cleanup 
Program to address releases to the property’s soils and groundwater (ODEQ 2019). By 2009, all 
former storage tanks were removed from the Time Oil property. There are currently no 
operations occurring on the Time Oil property and the property remains vacant. Four smaller 
buildings are located on the property, one of which houses the property’s groundwater 
treatment system. An unused access/loading pier is present along the Willamette River shoreline. 
The westernmost portion of the Time Oil property is continuing to undergo site investigation and 
remedial cleanup, while the eastern and central portions of the Time Oil property were issued 
conditional No Further Action determinations by ODEQ in 2003 and 2013, respectively (ODEQ 
2019).  

Currently, most of the Time Oil property is unpaved and most of the property’s stormwater 
infiltrates into surface soils. There is one remaining portion of the property, a paved 
non-industrial area, where stormwater is collected and discharged to the Willamette River 
through a private outfall, Outfall WR-151 (ODEQ 2016, Stantec 2017). Refer to Section 4.3 for 
further details on the stormwater pathway. Based on aerial photographs and a site visit, the 
Willamette River shoreline of the Time Oil property appears to contain some vegetation (grasses, 
shrubs, and trees) and a sandy beach area with scattered driftwood. RestorCap is in the initial 
phases of developing plans to locate an aquatic habitat restoration project on this property 
(RestorCap ND). The Rivergate project would turn the former Time Oil property into a mitigation 
bank, potentially with transloading capacity to facilitate processing and transportation of 
Willamette River dredged material to landfills, and would include off-channel habitat, wetlands, 
and shoreline restoration. 

3.2.1.5 Port of Portland 

The northernmost property within the Uplands AOI is approximately 18.6 acres that is owned by 
the Port of Portland. Most of this property remains undeveloped. Since 1995, the Port of Portland 
has worked on restoring nearly 10.7 acres of this property as a wetlands mitigation area, referred 
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to as the T-5 Powerline site (Port 2019). Two ponds are present on the property. There are also 
multiple electrical transmission line towers present on the property used by Portland General 
Electric (PGE) and the Bonneville Power Administration.  

Based on site conditions, it is thought that stormwater on the Port of Portland property generally 
infiltrates into the uplands soil. Some of the property’s stormwater may also drain eastward and 
discharge to the Columbia Slough. The shoreline of the Port of Portland property appears to 
contain some vegetation (grasses, shrubs, and trees) and a sandy beach area with scattered 
driftwood based on a review of recent aerial photographs and a site visit. 

3.2.1.6 Portland General Electric 

PGE owns and controls approximately 1.5 acres located near the north end of the Uplands AOI. 
This property is used by PGE, along with portions of the adjacent Port of Portland property, as 
locations for their electrical transmission line towers. Most of this property remains 
undeveloped. 

Based on site conditions, it is thought that stormwater on the PGE property generally infiltrates 
into the surface soil. The shoreline of the PGE property appears to contain some vegetation 
(grasses and shrubs) and a sandy beach area with scattered driftwood based on a review of recent 
aerial photographs and a site visit. 

3.2.2 Upland Properties and Areas with Connections to Outfalls Discharging to Project Area 

The Uplands AOI includes multiple properties and areas that have known connections to outfalls 
that currently discharge to the Project Area but no adjacent shoreline. Brief descriptions of these 
properties are provided in this section, organized by the outfall basin each property or area is 
located within. The outfall drainage basins covered in this section include those for Outfall 18, 
Outfalls 20, Outfall 20A, Outfall 21, Outfall 22, and Outfall 23 (refer to Figure 3.6). The drainage 
basin for Outfall 2 is only associated with the SSMRY property (described in Section 3.2.1.1) and 
is not discussed further in this section.  

3.2.2.1 Outfall 18 Drainage Basin 

Outfall 18 (also referred to as Outfall WR-123) is located along the SSMRY shoreline, in the 
southeastern corner of the IT Slip. The Outfall 18 drainage basin covers most of the southeastern 
corner of the Uplands AOI. The Outfall 18 drainage basin collects stormwater from two uplands 
areas located within the BIP (including the BIP Basin 18 Area and a portion of the BIP Tract A 
Area), the Northwest Pipe property, the Lampros Steel property, the Dunkin & Bush property, 
and portions of N Time Oil Road and N Sever Road. These properties and areas are further 
described below. Additionally, the eastern end of the Schnitzer Scale Access Road located along 
the southern boundary of the SSMRY discharges to Outfall 18, as noted in Section 3.2.1.1.  
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BIP Basin 18 Area 

The BIP Basin 18 Area covers approximately 19.7 acres located in the southeast corner of the 
Uplands AOI. This area is included within the BIP (Figure 3.5). A portion of the BIP Basin 18 Area 
is also associated with an ODEQ Cleanup Site (ECSI #2362), referred to as Boydstun Metal Works, 
Inc. Site. The BIP Basin 18 Area is currently owned by 12005 Burgard Equities LLC and is managed 
by Felton Properties Inc. (Rieke Consulting 2020). It is currently leased to several tenants 
including IRC Aluminum, Western Machine, Pacific Leasing/Western Trucking, and Northwest 
Pipe.  

Nearly all operations by IRC Aluminum, Western Machine, Pacific Leasing/Western Trucking on 
the property are performed within buildings or in covered areas located on the northern portion 
of the BIP Basin 18 Area (Rieke Consulting 2020). IRC Aluminum’s operations include cutting 
metal using a high-pressure water jet with garnet. Western Machine performs repair and 
maintenance of large equipment used in the pulp, paper, and wind power industries. 
Pacific Leasing/Western Trucking operations include truck maintenance. Northwest Pipe leases 
approximately 7 acres of the southern portion of the BIP Basin 18 Area for outdoor storage of 
steel pipe ready for shipment. This area is covered by a “no exposure certificate” from the City 
Bureau of Environmental Services.  

About half of the BIP Basin 18 Area is covered with asphalt pavement (Rieke Consulting 2020). 
Paved areas include the northern portion of the BIP Basin 18 Area, where the property’s buildings 
are located, the southwestern portion of the property leased by Northwest Pipe, and the 
property’s roadways. The remaining unpaved areas are covered with gravel or are bare ground. 
Vegetation is present along portion of the southern edge of the BIP Basin 18 Area and in an 
abandoned rail corridor running east/west across the center of the property.  

Portion of BIP Tract A Area  

The BIP Tract A Area is part of the BIP and covers approximately 3.5 acres that are jointly owned 
by Schnitzer and Millican Properties, LLC. The BIP Tract A Area is also referred to as N Burgard Way 
and it extends from the northeastern corner of the IT Slip Head to N Time Oil Road located on the 
eastern edge of the Uplands AOI. The majority of the BIP Tract A Area is paved (Rieke Consulting 
2020).  

Stormwater from the eastern half of the BIP Tract A Area is discharged to Outfall 18, while 
stormwater from the western portion of this BIP Tract A Area discharges to Outfalls 20 and 20A. 

Northwest Pipe  

The Northwest Pipe property consists of two areas (also referred to as Lots 20 and 23) located in 
close proximity to each other but separated by a portion of the BIP Basin 18 Area. The larger 
Northwest Pipe area (Lot 23) is located to the south and east of the SSMRY and covers 
approximately 25.3 acres. The smaller Northwest Pipe area (Lot 20), covering approximately 
0.7 acres, is located east of the larger Northwest Pipe area and is separated by a narrow strip of 
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the BIP Basin 18 Area. The larger Northwest Pipe area is listed as an ODEQ Cleanup Site 
(ECSI #138).  

The Northwest Pipe property is currently owned and operated by Northwest Pipe Company. 
Lot 23 is used by Northwest Pipe Company to manufacture steel pipe for a variety of municipal, 
industrial, and utility applications (Jacobs 2020b). Some of these manufactured pipes are 
produced with protective coatings, including cement mortar, polyethylene tape, polyurethane, 
and specialty paints. Lot 20 is used by Northwest Pipe Company as their administrative office and 
contains a small parking area. The Northwest Pipe property is covered either by buildings or 
pavement. All of the Northwest Pipe property stormwater is treated prior to discharge to 
Outfall 18. 

Lampros Steel  

The Lampros Steel property covers approximately 25.2 acres located directly east of the IT Slip. 
The property is jointly owned by Lampros Properties LLC and Camrose Pipe Corporation. The 
Lampros Steel property is an ODEQ Cleanup Site (ECSI #2441). Historically, this property has also 
been referred to as Lot 18. 

Operations on the Lampros Steel property include the storage and fabrication of structural steel 
products (ODEQ 2016). Fabrication operations are conducted inside the property’s warehouse 
and storage areas are located both in the warehouse and in paved outdoor areas (ODEQ 2016, 
SLR 2015). There is a covered fueling station served by one or more aboveground storage tanks. 
The property is either paved or covered with buildings, with the exception of a vegetated slope 
along the eastern border of the property. ODEQ has noted that the property’s paved areas are in 
poor condition (ODEQ 2016). All stormwater from the Lampros Steel property is discharged to 
Outfall 18.  

Dunkin & Bush  

The Dunkin & Bush property covers approximately 0.6 acres located just north of the BIP Basin 
18 Area. This property is owned by Thomas M Dunkin II. Dunkin & Bush operates a painting 
contractor business on the property. Current aerial photographs of this property show that the 
majority of this property is either paved or covered with buildings. Stormwater collected in catch 
basins on the Dunkin & Bush property is discharged through Outfall 18 (Rieke Consulting 2020).   

Portions of N Time Oil Road and N Sever Road 

Stormwater runoff from portions of N Time Oil Road and N Sever Road currently discharges to 
Outfall 18. These road areas are shown on Figure 3.5. Runoff from a portion of N Sever Road, 
located south of the Lampros Steel property, north of Lot 20 of the Northwest Pipe property and 
the Dunkin & Bush property, and east of the BIP Basin 19 Area, discharges to Outfall 18. This 
portion of N Sever Road covers approximately 2.3 acres. The eastern part of this portion of 
N Sever Road is surrounded by vegetated banks. The stormwater runoff collected from N Time 
Oil Road that discharges to Outfall 18 includes stormwater collected from the paved driveway 
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area for BIP Lots 7 and 8, as well as any overflow discharge from a bio-infiltration planter 
constructed for these two lots (Rieke Consulting 2020). Further details on BIP Lots 7, 8, and 9 are 
provided in Section 3.2.2.3.  

3.2.2.2 Outfalls 20 and 20A Drainage Basins 

Both Outfall 20 (also referred to as Outfall WR-82) and Outfall 20A (also referred to as 
Outfall WR-125) discharge to the northeastern corner of the IT Slip (Figure 3.6). The Outfall 20 
drainage basin is a predominantly paved area that collects stormwater from the western end of 
the BIP Tract A Area and a small portion of the SSMRY north entrance. The Outfall 20A drainage 
basin collects stormwater from an approximately 500-foot-long paved section of the BIP Tract A 
Area, referred to as N Burgard Way. Stormwater from the eastern half of the BIP Tract A Area 
discharges to Outfall 18. The Outfall 20 and Outfall 20A drainage basin areas are primarily used 
for vehicle traffic.  

The nature of the buried pipe system that conveys collected stormwater from the central and 
western portion of the BIP Tract A Area to Outfall 20 and Outfall 20A is unknown. An actual 
discharge pipe does not appear to exist for Outfall 20; its discharge daylights from the IT Slip Head 
in a vegetated area. Breaks in the conveyance system are likely present, resulting in collected 
stormwater infiltrating into the subsurface. 

3.2.2.3 Outfall 21 Drainage Basin 

Outfall 21 discharges to the northeastern corner of the IT Slip, just west of Outfalls 20 and 20A. 
Outfall 21 is also referred to as City Outfall 52D. The Outfall 21 drainage basin covers a portion of 
the northeastern corner of the Uplands AOI and contains portions of three uplands properties, 
including Portland Container, Pro Truck Lines/Romar, and BIP Lots 7, 8, and 9 (Figure 3.5). These 
properties are further described in this section. 

Portland Container 

The Portland Container property covers approximately 32.8 acres and is owned by Millican 
Properties, LLC. This property is located northeast of the IT Slip (Figure 3.5). The four eastern 
Portland Container parcels (refer to Figure 1.2) are included in the BIP and are historically 
referred to as Lots 3, 4, 5, and 6. The westernmost parcel is outside the BIP. This approximately 
10-acre parcel was previously part of the Time Oil property but was acquired by Millican 
Properties, LLC, in 2016. The Portland Container property is an ODEQ Cleanup Site (ECSI #2375), 
referred to as the Portland Container site.  

Portland Container operations on the property include primarily the storage, repair, and 
maintenance of freight containers and chassis (Evren Northwest 2019). The two westernmost 
parcels on the Portland Container property (the former Time Oil property and Lot 3), covering 
approximately 21 acres, are both covered with gravel and are generally used for container and 
chassis storage and minor repairs. Approximately 3 acres of this western area is a railroad right-
of-way. The eastern portion of the property is Portland Container’s main operational area, where 
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storage, repair, steam cleaning/pressure washing, and fueling activities are conducted. Most 
repair activities are conducted inside the building on the western side of the eastern portion of 
the property. Limited repair activities occur outside when equipment is too large to fit in the 
building. The eastern portion of the Portland Container property is primarily exposed soil or 
gravel. There is a building complex present and some paved surfaces in this eastern area (Evren 
Northwest 2019). Recent site improvements have added a significant amount of pavement south 
of the building complex. 

Stormwater on the Portland Container property either infiltrates or is conveyed to Outfall 21. 
Refer to Section 4.3.4 for additional details. 

Pro Truck Lines/Romar 

The Pro Truck Lines/Romar property covers approximately 13.6 acres. Historically, this property 
has also been referred to as Lot 10. The Pro Truck Lines/Romar property is located north and east 
of the Portland Container property. It is an ODEQ Cleanup Site (ECSI #2437), referred to as the 
Romar Transportation Systems, Inc. site. The property is owned by Steel Rail Investments LLC and 
operated on by PS Trucking, Inc. (also referred to as Pro Truck Lines). Pro Truck Lines operations 
include a warehouse and transportation facility.  

The western half of the Pro Truck Lines/Romar property is developed and paved, while the 
eastern half remains undeveloped but has been graded and covered with compacted crushed 
rock. Stormwater from the western half of the property is conveyed to Outfall 21, while the 
eastern half of the property either infiltrates or drains to a swale located in the northeastern 
corner of the property (Rieke Consulting 2020).  

BIP Lots 7, 8, and 9 

BIP Lots 7, 8, and 9 cover approximately 14.2 acres and are owned by Hedinger NW Industrial 
(Hedinger). These lots are located in the northeastern corner of the Uplands AOI and within the 
BIP (Figure 3.5). Lot 9 occupies the northern half of the BIP Lots 7, 8, and 9 area. In the southern 
half of the BIP Lots 7, 8, and 9 area, Lot 7 covers the western side and Lot 8 covers the eastern 
side.  

Hedinger leases the building located on Lot 9 to various tenants (Rieke Consulting 2020). Current 
tenants include Pro Truck Lines (truck repair), Mods (construction of wooden modular dwellings), 
Integrated Machinery Moving (equipment repair), Conco Concrete Pumping (truck and 
equipment storage), and Abrams Machining (light, ornamental metal fabrication). Nearly all 
tenant activities are performed inside the Lot 9 building. The building occupies most of Lot 9, and 
the remainder of Lot 9 is generally paved. Unpaved areas are located along the eastern edge of 
Lot 9 and in the southeastern corner of the Lot 9 building. Lots 7 and 8 are currently leased by 
Northwest Pipe for the storage of finished pipe (Rieke Consulting 2020). Lots 7 and 8 are generally 
a gravel surface, except for a paved area near the driveway on the eastern edge Lot 8. 
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Stormwater from Lot 9 and the northern portions of Lots 7 and 8 is conveyed to Outfall 21. 
Stormwater on the remaining unpaved portions of Lots 7 and 8 either infiltrates into the gravel 
surface or is captured in a bio-infiltration planter. Although overflow from the bio-infiltration 
planter has not been observed to date, the discharge is directed into a ditch along the west side 
of N Time Oil Road.  

3.2.2.4 Outfalls 22 and 23 Drainage Basins 

Outfall 22 (also referred to as Outfall WR-84) and Outfall 23 (also referred to as Outfall WR-83) 
both discharge along the northern shoreline of the IT Slip on the IT Slip North Shore property 
(Figure 3.6). The Outfall 22 drainage basin captures stormwater from a portion of the WestRock 
property as well as the majority of RB Recycling, Inc. (RB Recycling) located farther north. The 
Outfall 23 drainage basin captures stormwater from the western portion of the WestRock 
property, the southwestern corner of BIP Lot 14, and a small lot referred to as Lot 13. The three 
properties within these drainage basins are further described in this section. 

WestRock 

The WestRock property covers approximately 9.5 acres that are owned by WestRock CP LLC 
(WestRock) and a portion of the adjacent property to the south owned by MMGL that is used as 
WestRock’s parking lot. The parking lot portion of the WestRock property is included in the BIP. 
This parking lot is located adjacent to and north of the IT Slip North Shore (refer to 
Section 3.2.1.2). The WestRock property is an ODEQ Cleanup Site (ECSI #2371), referred to as the 
Jefferson Smurfit site by ODEQ.  

WestRock manufactures corrugated consumer packaging on the property (WestRock 2018). Most 
of the manufacturing and material storage occurs indoors but the eastern end of the property is 
used as an outdoor storage area. The majority of the WestRock property is either covered by a 
building or is paved. Approximately 2 acres of the property is either gravel or unpaved, and these 
areas are primarily located north of the property’s building.  

Some of the stormwater from the WestRock property discharges to the IT Slip through two 
outfalls (Outfall 22 and Outfall 23), while the remainder of the property’s stormwater is conveyed 
to an on-site stormwater infiltration basin or planter or infiltrates into the ground (WestRock 
2018).  

BIP Lot 14 

BIP Lot 14 covers approximately 9.8 acres that are owned by Ultimate RB Inc. Approximately 
6.1 acres, the central and eastern portions of this property, are used by Ultimate RB Inc. 
(operating as RB Recycling) for receiving of waste tires and industrial rubber, the preliminary 
processing of the tires and rubber, and the shipment of the intermediary product to an offsite 
recycling facility (SLR 2012, Rieke Consulting 2020). Activities performed outdoors by 
RB Recycling include waste tire and rubber receiving and some initial tire shredding. The 
remainder of the tire shredding and processing operations occur indoors. Dust and fibrous 
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material from the tire processing operations is collected in bag filters and transported to an 
offsite landfill. RB Recycling operations on BIP Lot 14 generate process water that is collected and 
either reused or discharged to the sanitary sewer (SLR 2012). For additional details on the 
RB Recycling’s activities, including the BMPs being implemented, refer to the RB Recycling 
Stormwater Water Pollution Control Plan (SLR 2012). The western portion of BIP Lot 14 was 
leased by Wilbur Ellis for production and distribution of animal feed using bone meal and fish 
products until early July 2020 (Rieke Consulting 2020). All operations by Wilbur Ellis were 
conducted indoors. 

Most of BIP Lot 14 is paved or covered with buildings. Some pervious areas are present in the 
RB Recycling operational area, including a stormwater settling pond and gravel area in the 
eastern portion of this area and pervious pavement in the employee parking area located in the 
southeastern corner of this operational area (SLR 2012). Stormwater runoff collected from the 
RB Recycling portion of BIP Lot 14 is either infiltrated into the stormwater settling pond located 
near the northeast corner of the property or discharged to Outfall 22 (Rieke Consulting 2020). 
Stormwater runoff from the southwestern portion of BIP Lot 14, where Wilbur Ellis operations 
previously occurred, is discharged to Outfall 23 (Rieke Consulting 2020). 

Lot 13 

The Lot 13 property covers approximately 0.4 acres and is located just north of the western 
corner of the WestRock property. This property, owned by MMGL, is primarily a portion of 
N Sever Road and is mostly paved. Stormwater collected in catch basins on the Lot 13 property 
is discharged through Outfall 23.  

3.3 POTENTIAL RECONTAMINATION PATHWAYS 

An overview of the pathways that have the potential to cause recontamination within the Project 
Area are presented in the following sections. Each of these recontamination pathways is 
described in further detail and evaluated for potential impacts in Sections 4.0 and 5.0. 

3.3.1 Uplands Pathways 

• Riverbank erosion (Section 4.1). Bank soils with contaminants present at 
concentrations exceeding sediment/bank soil CULs have the potential to erode or be 
transported into the Project Area and impact surface sediment RPC concentrations. 
Bank erosion may potentially occur due to overland flow, propwash, wave action, or 
mass wasting (i.e., slope movement). Bank erosion has the potential to be 
exacerbated due to climate change impacts such as sea level rise and storm surge.  

• Groundwater discharge (Section 4.2). Contaminated dissolved groundwater plumes 
and non-aqueous phase liquid (NAPL), if present, have the potential to migrate into 
the river and impact surface sediment RPC concentrations. Groundwater migration is 
controlled by physical and chemical processes such as advection, retardation, and 
dispersion. Groundwater concentrations may be attenuated between the plume 
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source area and the discharge point based on these processes as well as volatilization 
and microbial degradation.  

• Stormwater discharge and overland flow (Section 4.3). Stormwater has the potential 
to discharge into the Project Area and impact surface sediment RPC concentrations. 
The majority of stormwater that discharges to the Project Area is conveyed from the 
uplands through a total of nine current outfalls that exist within the Project Area. 
Seven outfalls are located in the IT Slip, with two outfalls discharging directly to the 
Willamette River along the SSMRY and Time Oil property shorelines. Stormwater may 
also migrate to the Project Area via overland flow.  

• Overwater activities (Section 4.4). Transloading of scrap metals or vessel moorage is 
conducted within the Project Area at the marginal wharf along the IT Slip South Shore. 
RPCs have the potential to be discharged to the Willamette River via spills that may 
occur during vessel offloading and loading. 

• Air (dust) deposition (Section 4.5). Dust generated in the Project Area vicinity, 
potentially with contaminants present at concentrations exceeding riverbank 
soil/sediment CULs, has the potential to be suspended and then deposit in the 
Project Area. Dust from the larger airshed also has the potential to deposit in the 
Project Area, which should be considered when evaluating the significance of the air 
deposition pathway relative to other potential recontamination pathways.   

3.3.2 In-Water Pathways 

• Upriver suspended sediments (Section 5.1). Over 8 RMs of the PHSS are located 
upriver of the Project Area. Immediately upriver of the Project Area is the Port of 
Portland Terminal 4 Site, which is contaminated with PAHs and PCBs at concentrations 
exceeding RALs and/or PTW thresholds. Surface water entering the Project Area may 
contain RPCs in suspended sediments, as oily films, or in dissolved form. These RPCs 
may be deposited in the Project Area and impact surface sediment RPC 
concentrations. 

• Resuspension of bedded sediments (Section 5.2). Resuspension of bedded sediments 
in the Project Area has the potential to occur via natural or anthropogenic 
mechanisms. These mechanisms include tidal fluctuation, waves, flood events, and 
vessel propwash (particularly tugboat operations in the IT Slip). Resuspension and 
redeposition may occur repeatedly over time due to these mechanisms. The ROD 
allows surface sediment with concentrations less than remediation thresholds to 
remain in place and assumes that MNR will result in reduction of contamination to 
CULs over time. Therefore, resuspension of surface sediments with concentrations 
less than applicable RALs and/or PTW thresholds is not considered a source of 
recontamination. However, resuspension of sediments may result in exposure of 
subsurface sediments. Exposure of subsurface sediment with concentrations of RPCs 
greater than RALs and/or PTW thresholds could impact surface sediment RPC 
concentrations.  
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• Advection of groundwater through contaminated sediment (porewater) (Section 5.3). 
Contamination in subsurface sediments, if present, has the potential to partition to 
interstitial water in sediments (porewater) and migrate upward through surface 
sediments. This may impact RPC concentrations in surface sediments as a result of 
partitioning (desorption and sorption) processes. Partitioning processes vary based on 
the type of chemical and geochemistry of the sediment and hydrophobic contaminants 
are expected to pose less risk to recontamination via the advection pathway.  

• In-water structures (Section 5.4). There are a number of in-water structures in the 
Project Area where transloading of scrap metals or vessel moorage are conducted. 
Additionally, there are derelict pilings and dolphins present in the Project Area. RPCs 
have the potential to be released from these structures via leaching or wear, such as 
creosote leaching or paint chipping.  

3.4 NATURE AND EXTENT OF RECONTAMINATION POTENTIAL CHEMICALS IN SEDIMENTS 

The RPCs identified in Section 2.0 are the focus of the recontamination pathway evaluations 
presented in Section 3.3 and described in detail in Sections 4.0 and 5.0. This section describes the 
nature and extent of contamination for these RPCs in both surface and subsurface sediments 
within the Project Area. Surface and subsurface sediment results described are tabulated in 
Appendix B.  

A considerable amount of surface and subsurface sediment data has been collected in the vicinity 
of the Project Area. Surface and subsurface sampling locations are depicted on Figures 3.7a 
through 3.7c and 3.8a through 3.8c, respectively. The data used in this section to evaluate the 
nature and extent of the RPCs in sediments include the following: 

• Remedial Investigation/Feasibility Study Datasets. Includes 110 surface sediment 
sample locations and 45 subsurface sediment cores collected between 1997 and 2008 
by several parties, primarily the LWG. Located at: http://ph-public-
data.com/document/CDMSmith2018/ 

• Pre-RD PDI and Baseline Sample Dataset. Includes 32 surface sediment sample 
locations and 11 subsurface sediment cores collected in 2018 by the Pre-RD Group. 
Located at: http://ph-public-data.com/document/PHRD_2019/. 

Summary statistics for all RPCs in surface and subsurface sediment samples collected from within 
the Project Area are presented in Table 3.1. This table includes statistics for the percentage of 
detected surface and subsurface sample results that are equal to or exceed the associated CULs 
and RAL and/or PTW thresholds7 (where available). 

 
7  The ROD defines PTW as source materials considered to be highly toxic or mobile in the environment that cannot 

be reliably contained and, therefore, pose a significant risk to human health or the environment. Practically, three 
types of PTW are defined: source material (NAPL), highly toxic (10-3 cancer risk from concentrations in sediment), 
and not reliably contained (NRC; concentrations of mobile contaminants that would be expected to break through 
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Total PCBs are the most widely distributed compounds exceeding RALs or PTW thresholds within 
Project Area sediments. Total PCB exceedances include concentrations up to 58 and 350 times 
the site-wide RAL of 75 micrograms per kilogram (µg/kg) in surface and subsurface sediments, 
respectively. These exceedances are located primarily within the southern half of the Project 
Area along the SSMRY Willamette River channel shoreline and within the IT Slip (refer to 
Figure 3.9). The majority of RAL and/or PTW threshold exceedances of other focused COCs within 
the Project Area are also located in the southern half of the Project Area. The RPCs are discussed 
individually below.  

Figures 3.9 through 3.17 depict existing surface and subsurface sediment results for RPCs with a 
RAL and/or PTW threshold (including total PCBs, total DDx, cPAH TEQ, total PAHs, HxCDF, PeCDD, 
PeCDF, TCDD, and TCDF). Color coding of symbols on these figures shows the maximum result 
for the RPC depicted on the figure at each surface or subsurface location at any depth. Thus, 
subsurface exceedances may occur at any analyzed core interval that extends below 30 cm bml 
and the symbology does not indicate either the presence or absence of additional lower-
concentration results in any core interval. These figures also depict an interpolated area of 
surface sediment RAL or PTW threshold exceedances for each RPC. This interpolated area was 
developed using the same approach used for the development of the SMAs presented in the ROD 
(USEPA 2017).  

Figure 3.18 depicts the combined RAL and PTW threshold exceedance areas for all RPCs. This 
combined area is considered a preliminary step toward delineation of the SMAs consistent with 
the ROD. It differs from the ROD SMAs in that it includes the Pre-RD Group PDI data. Final Project 
Area SMAs will be delineated during the RD process and will include additional sediment data 
collected under the PDI Work Plan (Floyd|Snider 2020a). 

3.4.1 Metals 

3.4.1.1 Arsenic 

Arsenic CUL exceedances in both surface and subsurface sediments are widespread throughout 
the Project Area; CUL exceedances are detected in 67 of 89 surface sediment samples and 54 of 
99 subsurface sediment samples. The maximum concentration of arsenic in surface sediment 
is 16 mg/kg (milligrams per kilogram; 5.3 times the CUL of 3 mg/kg) and occurs at LW2-G111, 
located adjacent to the SSMRY on the Willamette River shoreline. The maximum concentration 
of arsenic in subsurface sediment is 18 mg/kg (6 times the CUL) and occurs at LW2-C092 located 
at the IT Slip Head at a depth interval of 30 to 152 cm (1.0 to 5.0 feet) bml. The deepest arsenic 
CUL exceedance occurs along the SSMRY river shoreline at LW2-C106 (as deep as 503 cm 
[16.5 feet] bml), and coincides with the deepest total PCB CUL exceedances, described further 
below. Generally, due to the overall low-level of arsenic in the Project Area and the lack of a RAL 
or PTW threshold, arsenic is not considered a primary driver for the remedial action.  
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3.4.1.2 Cadmium 

In surface sediments, cadmium is detected at concentrations exceeding the CUL in 14 of 
89 samples, with a maximum concentration of 3.5 mg/kg (6.9 times the CUL of 0.51 mg/kg) at 
LW2-G111, located adjacent to the SSMRY on the Willamette River shoreline. The maximum 
concentration of cadmium in subsurface sediment is 2.0 mg/kg (3.9 times the CUL) and occurs at 
LW2-C092 located at the IT Slip Head at a depth interval of 30 to 152 cm (1.0 to 5.0 feet) bml. 
The deepest cadmium CUL exceedance occurs along the SSMRY river shoreline at LW2-C106 (as 
deep as 503 cm [16.5 feet] bml) and coincides with the deepest arsenic, mercury, and total PCBs 
CUL exceedances. Overall, cadmium CUL exceedances are co-located with arsenic CUL 
exceedances. No RAL or PTW thresholds have been proposed for cadmium.  

3.4.1.3 Mercury 

Mercury CUL exceedances in both surface and subsurface sediments are distributed throughout 
the Project Area, although the majority of CUL exceedances occur in the IT Slip and along the 
SSMRY river shoreline. CUL exceedances are detected in 21 of 103 surface sediment samples and 
60 of 108 subsurface sediment samples. The maximum concentration of mercury in surface 
sediment is 0.42 mg/kg (4.9 times the CUL of 0.085 mg/kg) and occurs at LW2-C093, located along 
the IT Slip South Shore. The maximum concentration of mercury in subsurface sediment is 
1.4 mg/kg (16 times the CUL) and occurs at LW2-C093 and WLCITG08SED11, both located at the 
IT Slip Head at depth intervals of 30 to 134 cm (1.0 to 4.4 feet) bml and 15 to 76 cm (0.5 to 
2.5 feet) bml, respectively. The deepest mercury CUL exceedance occurs along the SSMRY river 
shoreline at LW2-C106 (as deep as 503 cm [16.5 feet] bml) and coincides with the deepest 
arsenic, cadmium, and total PCBs CUL exceedances. No RAL or PTW thresholds have been 
proposed for mercury.  

3.4.2 Total Polychlorinated Biphenyls 

Figure 3.9 depicts CUL, RAL, and PTW threshold exceedances by total PCB concentrations in both 
surface and subsurface sediments.  

In surface sediments, total PCBs are detected at concentrations exceeding the CUL in 98 of 
112 samples, with a maximum result of 4,340 µg/kg (at LW2-C093 located along the IT Slip South 
Shore), 480 times the CUL and 58 times the RAL. Overall, the greatest total PCB concentrations 
in surface sediments (exceeding the site-wide RAL of 75 µg/kg and the PTW threshold of 
200 µg/kg) primarily occur at the IT Slip Head and South Shore, and at the south end of the Project 
Area on the SSMRY river shoreline. Exceedances of the RAL and PTW threshold do not occur along 
IT Slip North Shore.  

In subsurface sediments, total PCBs are detected at concentrations exceeding the CUL in 114 of 
150 samples, with the greatest total PCB concentration of 26,000 µg/kg located at the IT Slip 
Head (LW2-C092 at a depth interval of 30 to 152 cm [1.0 to 5.0 feet] bml), 2,900 times the CUL 
and 350 times the RAL. Along the Willamette River, concentrations of total PCBs exceeding CULs 
are found as deep as 503 cm (16.5 feet) bml along the SSMRY (LW2-C106) and 475 cm (15.6 feet) 
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bml along the PEO property (LW2-C067). Two of the three deepest RAL exceedances are also 
detected at these two locations, at 461 cm (15.1 feet) bml (LW2-C106) and 400 cm (13.1 feet) 
bml (LW2-C067). Each of these locations has one sample interval vertically bounding the RAL 
exceedances. A RAL exceedance as deep as 425 cm (13.9 feet) bml also occurs at LW2-C112, 
located along the SSMRY shoreline, and is not vertically bounded. In the IT Slip, total PCB CUL and 
RAL exceedances are detected down to approximately 380 cm (12.5 feet) bml. PTW threshold 
exceedances are detected in the IT Slip and along the SSMRY river shoreline at depths of up to 
420 cm (13.8 feet) bml, with the greatest exceedances occurring at the IT Slip Head.  

3.4.3 Pesticides 

3.4.3.1 Total Chlordanes 

Total chlordanes CUL exceedances in both surface and subsurface sediments are distributed 
throughout the Project Area. CUL exceedances are detected in 15 of 81 surface sediment samples 
and 35 of 97 subsurface sediment samples. The maximum concentration of total chlordanes in 
surface sediment is 20 µg/kg (14 times the CUL of 1.4 µg/kg) and occurs at LW2-C094, located 
along the IT Slip South Shore. The maximum concentration of total chlordanes in subsurface 
sediment is 870 µg/kg (620 times the CUL) and occurs at LW2-C092, located at the IT Slip Head 
at a depth interval of 30 to 152 cm (1.0 to 5.0 feet) bml. The deepest total chlordanes CUL 
exceedance occurs along the SSMRY river shoreline at LW2-C106 (as deep as 461 cm [15.1 feet] 
bml) and also coincides with the deepest total PCB CUL exceedance on the SSMRY river shoreline. 
No RAL or PTW thresholds have been proposed for total chlordanes.  

3.4.3.2 Total DDx 

Figure 3.10 depicts CUL and RAL exceedances by total DDx concentrations in both surface and 
subsurface sediments. 

Total DDx CUL exceedances in both surface and subsurface sediments are distributed throughout 
the Project Area; CUL exceedances are detected in 41 of 95 surface sediment samples and 68 of 
134 subsurface sediment samples. The maximum concentration of total DDx in surface sediment 
is 240 µg/kg (39 times the CUL of 6.1 µg/kg) and occurs at LW2-C093, located along the IT Slip 
South Shore.  

The maximum concentration of total DDx in subsurface sediment is 1,800 µg/kg (300 times the 
CUL) and occurs at LW2-C092, located at the IT Slip Head at a depth interval of 30 to 152 cm 
(1.0 to 5.0 feet) bml, which coincides with the greatest total PCB exceedance. The deepest 
total DDx CUL exceedance occurs along the SSMRY river shoreline at LW2-C106 (as deep as 
461 cm [15.1 feet] bml) and also coincides with the deepest total PCB CUL exceedances. RAL 
exceedances are limited to LW2-C093 in surface sediments and six locations in subsurface 
sediments, at the IT Slip Head (at depths up to 212 cm [7.0 feet] bml) and along the SSMRY river 
shoreline (at depths up to 373 cm [12.2 feet] bml). No exceedances of the PTW threshold for 
total DDx are detected.  
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3.4.3.3 Dieldrin 

Dieldrin CUL exceedances are primarily limited to surface sediments and are unevenly distributed 
along the Willamette River shoreline; no exceedances are detected within the IT Slip. The 
maximum concentration of dieldrin in surface sediment is 1.2 µg/kg (17 times the CUL of 
0.07 µg/kg) and occurs at LW3-G784 located along the river shoreline near the mouth of the 
IT Slip. Detected subsurface sediment concentrations exceeding the CUL occur at three 
subsurface sediment locations and four samples. Three dieldrin CUL exceedances occur at a 
depth of 30 to 152 cm (1.0 to 5.0 feet) bml: LW2-C092 at the IT Slip Head, LW3-C613 in the Time 
Oil property vicinity, and LW3-C614 in the PEO property vicinity. A dieldrin CUL exceedance is 
also detected at the deepest sample interval at LW3-C614, 152 to 274 cm (5.0 to 8.9 feet) bml. 
No RAL or PTW thresholds have been proposed for dieldrin. Generally, due to the overall low-
level of dieldrin in the Project Area and the lack of a RAL or PTW threshold, dieldrin is not 
considered a primary driver for the remedial action. 

3.4.4 Semivolatile Organic Compounds 

3.4.4.1 Bis(2-ethylhexyl)phthalate 

BEHP CUL exceedances in both surface and subsurface sediments are distributed throughout the 
Project Area. CUL exceedances are detected in 29 of 90 surface sediment samples and 14 of 
97 subsurface sediment samples. The greatest BEHP concentrations occur in surface sediments 
of the IT Slip and SSMRY river shoreline. The maximum concentrations of BEHP in surface and 
subsurface sediments occur at LW2-C099/LW2-G099 located along the SSMRY river shoreline 
(refer to Figures 3.7c and 3.8c for surface and subsurface locations, respectively). The maximum 
surface sediment concentration is 17,000 µg/kg (130 times the CUL of 135 µg/kg) and the 
maximum subsurface sediment concentration, at a depth of 30 to 152 cm (1.0 to 5.0 feet) bml, is 
3,600 µg/kg (27 times the CUL). No RAL or PTW thresholds have been proposed for BEHP. 
Generally, due to the overall low-level of BEHP in the Project Area and the lack of a RAL or PTW 
threshold, BEHP is not considered a primary driver for the remedial action. 

3.4.4.2 Carcinogenic Polycyclic Aromatic Hydrocarbon Toxicity Equivalent 

Figure 3.11 depicts CUL exceedances by cPAH TEQ concentrations in both surface and subsurface 
sediments. 

cPAH TEQ has three CULs proposed in the ROD: the site-wide CUL of 774 µg/kg, navigation 
channel CUL of 1,076 µg/kg, and recreational beach CUL of 85 µg/kg, as presented in Table 2.1. 
cPAH TEQ site-wide CUL exceedances in surface sediments are located in the IT Slip Head 
primarily, with sporadic exceedances along the river shoreline. The maximum concentration of 
cPAH TEQ in surface sediment is 7,300 µg/kg (9.4 times the site-wide CUL of 774 µg/kg) and 
occurs at S035, located at the mouth of the IT Slip. Navigation channel CUL exceedances are not 
detected in the Project Area. The RD guidance (USEPA 2020d) does not include any recreational 
beach areas within the Project Area.  
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The distribution of cPAH TEQ site-wide CUL exceedances in subsurface sediments is similar to 
surface sediments; however, exceedances along the Willamette River shoreline are more 
frequently detected. The maximum concentration of cPAH TEQ in subsurface sediment is 
10,000 µg/kg (13 times the site-wide CUL) and occurs at SC-S033 at a depth interval of 91 to 
122 cm (3.0 to 4.0 feet) bml, at the IT Slip Head. One exceedance of the navigation channel CUL 
was detected at SC-S023 at a depth interval of 91 to 152 cm (3.0 to 5.0 feet) bml, in the vicinity 
of the PEO property. No exceedances of the PTW threshold for cPAH TEQ are detected.  

3.4.4.3 Polycyclic Aromatic Hydrocarbons 

Figure 3.12 depicts CUL exceedances by total PAH concentrations in both surface and subsurface 
sediments. 

Total PAHs CUL exceedances in both surface and subsurface sediments are limited to the IT Slip 
Head and the SSMRY river shoreline. CUL exceedances are detected infrequently, in 4 of 120 surface 
sediment samples and 15 of 159 subsurface sediment samples. The maximum concentration of total 
PAHs in surface sediment is 67,000 µg/kg (2.9 times the CUL of 23,000 µg/kg) and occurs at 
LWG0103R005SDS015C00, located at the IT Slip Head.  

The maximum concentration of total PAHs in subsurface sediment is 620,000 µg/kg (27 times the 
CUL) and occurs at WLCITG08SED01, located at the IT Slip Head, at a depth interval of 76 to 
152 cm (2.5 to 5.0 feet) bml. The deepest total PAHs exceedance occur along the SSMRY river 
shoreline at LW2-C112 (as deep as 8.9 feet bml), which coincides with a total PCBs RAL 
exceedance. Of the 19 samples with total PAH CUL exceedances, 18 of them also exceeded the 
RAL for total PAHs.  

3.4.5 Dioxins/Furans 

Figures 3.13 through 3.17 depict CUL and RAL exceedances of individual dioxin/furan congener 
concentrations in both surface and subsurface sediments.   

In surface sediments, CUL exceedances by the individual congeners (HxCDF, PeCDD, PeCDF, 
TCDD, and TCDF) and dioxin/furan TEQ are distributed throughout the Project Area. RAL 
exceedances for PeCDD and TCDD surface sediments are less widespread and primarily occur at 
the IT Slip Head, with one low-level exceedance present offshore of the Time Oil property. 
Detected PeCDF concentrations in surface sediments did not exceed the RAL. TCDD, TCDF and 
HxCDF have PTW thresholds; the PTW thresholds are not exceeded in the Project Area.   

In subsurface sediments, CUL exceedances are more frequently detected compared to surface 
sediments in the IT Slip and along the Willamette River shoreline. CUL exceedances for individual 
congeners occur in approximately half of subsurface samples, with CUL exceedance factors 
ranging from 22 for TCDD to 85 for HxCDF. CUL exceedances for dioxin/furan TEQ are observed 
less frequently, in 8 of 68 samples. The maximum concentrations of the dioxin/furan congeners 
occur at SC-S033 at the IT Slip Head at a depth interval of 91 to 122 cm (3.0 to 4.0 feet) bml. The 
only exceedance of a PTW threshold, for PeCDD, is also detected at this location. There are no 
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RAL or PTW threshold exceedances in subsurface sediments for HxCDF, PeCDF, or TCDF in the 
Project Area. For PeCDD, RAL exceedances are limited to six locations in subsurface sediments, 
at the IT Slip South Shore (at depths up to 212 cm [7.0 feet] bml) and along the SSMRY river 
shoreline (at depths up to 183 cm [6.0 feet] bml). For TCDD, RAL exceedances are limited to four 
locations in subsurface sediments (all co-located with PeCDD RAL exceedances) at the IT Slip 
South Shore (at depths up to 122 cm [4.0 feet] bml) and along the SSMRY river shoreline (at 
depths up to 183 cm [6.0 feet] bml). 

3.4.6 Diesel-Range Total Petroleum Hydrocarbons  

Diesel-range TPH CUL exceedances in both surface and subsurface sediments are distributed 
throughout the Project Area; CUL exceedances are detected in 14 of 61 surface sediment samples 
and 49 of 88 subsurface sediment samples. The maximum concentration of diesel-range TPH in 
surface sediment is 1,300 mg/kg (14 times the CUL of 91 mg/kg) and occurs at LW2-C093 and 
LW2-089, located along the IT Slip South Shore and IT Slip Head, respectively.  

The maximum concentration of diesel-range TPH in subsurface sediment is 3,500 mg/kg (38 times 
the CUL) and occurs at LW2-C092 located at the IT Slip Head at a depth interval of 30 to 152 cm 
(1.0 to 5.0 feet) bml, which coincides with total PCB exceedances. The deepest diesel-range TPH 
CUL exceedances occur along the SSMRY river shoreline at LW2-C106 and LW2-C111 (as deep as 
approximately 16 feet bml), and also coincide with the deepest total PCB CUL exceedances. No 
RAL or PTW thresholds have been proposed for diesel-range TPH.  

3.4.7 Non-Aqueous-Phase Liquid 

In location SC-S033, collected along the IT Slip South Shore, blebs and a strong TPH odor were 
observed during sample processing, as documented in the boring log. Diesel-range TPH was not 
analyzed at this location. Sediment coring is proposed in the PDI Work Plan in this area 
(Floyd|Snider 2020a), which will identify if there is a contiguous area of NAPL occurrence. NAPL 
is not anticipated to be present elsewhere in the Project Area.  
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4.0 Uplands Pathway Recontamination Evaluation 

The Uplands AOI comprises properties for which one or more potential contaminant transport 
pathways are present. These potential transport pathways include riverbank erosion, 
groundwater discharge, stormwater direct discharge and/or overland flow, overwater activities, 
and air deposition. Potential transport pathways are depicted on Figure 3.1. 

ODEQ is currently overseeing the uplands source control processes within the Uplands AOI. This 
includes completion of SCEs, implementation of SCMs, or monitoring the effectiveness of existing 
SCMs being implemented by property owners in the Uplands AOI to address the recontamination 
potential posed by these pathways. The recontamination potential associated with the Uplands 
AOI properties is discussed and evaluated in this section. Descriptions of the Uplands AOI 
properties and areas are provided in Section 3.2.  

4.1 RIVERBANK EROSION 

Waterfront properties in the Uplands AOI and adjacent to the Project Area include the SSMRY, 
PEO, Time Oil, IT Slip North Shore, Port of Portland, and PGE properties as depicted on Figure 3.5. 
The potential for recontamination posed by the riverbanks of these properties is described in this 
section. Per the ROD, contaminated riverbanks adjacent to contaminated sediments are 
considered part of the in-water remedy and should be addressed in conjunction with the 
sediment remedy under USEPA oversight. In September 2019, USEPA issued Guidance for 
Riverbank Characterizations and Evaluations at the Portland Harbor Superfund Site (USEPA 
2019b), which details specific evaluation and characterization to be performed to address 
riverbanks with adjacent SMAs. The riverbank is defined as the area situated between the river 
and the top of bank, which varies between approximately elevation 23 and 25 feet CRD (28 and 
30 feet NAVD 88) within the Project Area. Figure 3.2 depicts a schematic of the riverbank 
elevations.  

4.1.1 Physical Conditions of Riverbanks 

Prior to 1936, fill was placed to form much of the current shoreline north of the IT Slip along the 
Willamette River (USEPA 2016a). The fill consisted of dredged sediments, predominantly fine 
sand and silty sand. Currently, along the northernmost PGE and Port properties, the shoreline 
contains some vegetation (grasses, shrubs, and trees) and a sandy beach area with scattered 
driftwood. South of the Port of Portland property along the Time Oil property, the shoreline is 
similar to the Port of Portland and PGE properties. ODEQ has noted that the potential for erosion 
along the Time Oil property’s riverbank is negligible as the bank is stabilized by a revetment and 
vegetation (ODEQ 2016). Farther south along the Willamette River shoreline, the PEO property 
shoreline consists of steep 10- to 15-foot-high slopes vegetated with grasses and some trees and 
shrubs. The PEO property’s riverbank slopes downward to a lower flatter portion of the shoreline 
that is vegetated and contains significant amounts of surface protection (a combination of riprap, 
cobbles, concrete blocks, and logs) before transitioning to a sandy beach (ERM 2017b). The ROD 
has identified the PEO property riverbanks as being contaminated. ODEQ has noted that there 
are localized areas of contaminated soil in the PEO property shoreline and riverbank where SCMs 
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are required (ODEQ 2016). ODEQ currently considers the riverbank erosion pathway for the PEO 
property to be uncontrolled and has ranked the potential for sediment recontamination from 
erosion as medium.  

As described in Section 3.2, the IT Slip was dredged as part of the construction of the WWII 
shipyard in the 1940s. Currently, the portion of the PEO property riverbank adjacent to the IT Slip 
(near the mouth of the slip) is characterized as being steep and armored with riprap and a 
cement- or concrete-like material (ERM 2019a).  

The IT Slip North Shore riverbank, located east of the PEO property, is covered with heavy 
vegetation, with the western portion of this area underlain by riprap (Rieke Consulting 2020). The 
SSMRY shoreline at the eastern end of the IT Slip Head is a gradual, vegetated slope with an 
un-armored, sand and cobble shoreline. The eastern 300 feet of the IT Slip South Shore is a 
relatively steep, vegetated, open shoreline, with derelict piling present at the top of slope. ODEQ 
identifies the potential for erosion and recontamination as high along these areas (i.e., IT Slip 
Head and the eastern portion of IT Slip South Shore; ODEQ 2016). The remainder of the IT Slip 
South Shore consists of SSMRY’s 1,600-foot marginal wharf. The surface of the slope under the 
wharf is a light riprap, cobble, crushed rock, and soil mixture. A sheet pile toe wall is present at 
the face of the wharf throughout Berths 1 and 2. The toe wall creates a vertical drop up to 20 feet 
high, between approximately elevation -17 feet CRD (-12 feet NAVD 88) and the mudline in the 
slip at the face of wharf, which varies from approximately elevation -38 to -30 feet CRD 
(-33 to -25 feet NAVD 88). The ROD identifies the IT Slip South Shore riverbank as contaminated; 
however, ODEQ does not consider this riverbank beneath the wharf at high risk for erosion 
(ODEQ 2016).  

South of the IT Slip along the Willamette River, the SSMRY riverbank presently consists of over-
steepened slopes reinforced with riprap for erosion control and stabilization to support 
waterfront operations, with vegetation present on the upper portion of the slope. Access and 
conveyor structures are located along this riverbank, in addition to mooring dolphins for river lay 
berth operations. The shoreline is composed of dredge fill present at a thickness of approximately 
25 to 35 feet. This fill was placed in the early 1960s through the early 1970s, when the shipways 
that were in use during WWII were filled over to create usable upland property. The ROD 
identifies the SSMRY Willamette River riverbank as contaminated; however, there is no available 
data to support this determination. ODEQ has excluded the bank erosion pathway along the 
SSMRY shoreline based on the presence of armoring.  

4.1.2 Erosive Mechanisms 

Riverbanks in the Project Area are subject to a number of erosive mechanisms. Erosive 
mechanisms that have the potential to occur along the Project Area shoreline include the 
following: 

• Overland flow. Overland flow has the potential to erode surface soils as stormwater 

flows over the soils and down the riverbank.  

• Mass wasting. Mass wasting (slope movement) may occur as riverbank soils or other 
materials (e.g., armoring) move downslope under the force of gravity. This is most 
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likely to occur with unstabilized, steep slopes, particularly under wet weather 
conditions. Mass wasting can also occur due to landslides triggered by seismic events.  

• Erosional river actions. River actions such as wind- and vessel-induced waves and tidal 
changes may cause shoreline erosion (USEPA 2016a). Waves may cause erosion 
extending from the location where the waves begin to break to the limit of wave run-up 
on the shoreline slope. The erosional forces of the river acting on a given section of 
riverbank are dependent upon several factors, including the river flow direction relative 
to the riverbank, tidal changes, river width and depth, stream velocities, and stage 
elevations. USEPA indicates that each of these factors should be assessed on a site-
specific basis as part of the riverbank erodibility assessment (USEPA 2019b).  

• Propwash. Propwash may create velocities capable of eroding sediment in areas 
impacted by vessel traffic. Within the Project Area, propwash primarily occurs in the 
IT Slip during maneuvering vessels into and out of the berths at SSMRY’s marginal 
wharf. The potential for sediment resuspension during vessel movement is discussed 
as part of the resuspension pathway in Section 5.2. 

Additionally, bank erosion is likely to be exacerbated due to climate change impacts such as sea 
level rise and storm surge. Figure 3.2 depicts the riverbank boundaries (e.g., top of bank) and also 
depicts the mechanisms by which erosion may occur and their assumed elevations.  

4.1.3 Summary of Riverbank Investigations and Analytical Data 

The following sections present a summary of riverbank investigations that are known to have 
occurred to date within the Project Area. These investigations have occurred along the SSMRY 
shoreline (primarily in the IT Slip), the IT Slip North Shore shoreline, and the PEO property’s 
Willamette River shoreline. Figure 4.1 presents the riverbank soil sample locations. Table 4.1 
presents the RPC riverbank soil results compared against the riverbank soil/sediment CULs 
identified in Table 17 of the ROD, and to nearshore RALs and/or PTW thresholds (where available) 
to evaluate for recontamination potential and identify data gaps.  

Figures 4.2 through 4.7 depict exceedances of CULs, RALs, and PTW thresholds for arsenic, total 
PCBs, cPAH TEQ, total PAHs, HxCDF, and diesel-range TPH. These RPCs were selected for 
presentation in figures because they represent the majority of criteria exceedances in riverbanks, 
with the remaining RPCs co-located with these exceedances. Surface sediment results are also 
presented on the figures, which indicate where sediment criteria exceedances are observed in 
the vicinity of riverbank criteria exceedances. 

The riverbank soil/sediment CULs were established by USEPA to achieve the following RAO from 
the ROD (USEPA 2017): 

• RAO 9: Reducing migration of COCs in riverbanks to sediment and surface water such 
that levels are acceptable in sediment and surface water for human and ecological 
exposure (USEPA 2017). 

Riverbank sampling has not occurred on the Time Oil, Port of Portland, or PGE properties, and 
the Port of Portland and PGE properties are not identified in the ROD as having contaminated 
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riverbanks. The Time Oil riverbank is identified in the USEPA riverbank guidance (USEPA 2019b) 
as a “riverbank pending characterization.”  

4.1.3.1 SSMRY and IT Slip 

Riverbank soil samples have been collected at the IT Slip Head, the IT Slip South Shore, the IT Slip 
North Shore, and at a location on the SSMRY ‘s Willamette River shoreline just south of the IT Slip 
in the vicinity of a former outfall (location OFS7; refer to Figure 4.1). Overall, the IT Slip Head and 
the IT Slip South Shore are contaminated with concentrations of total PCBs, total DDx, total PAHs, 
and dioxin/furan congener concentrations exceeding RALs and PTW thresholds, and remedial 
actions will be required to address these riverbank areas. Concentration of RPCs in the samples 
collected in the IT Slip North Shore and along the Willamette River shoreline just south of the IT 
Slip had no RAL or PTW threshold exceedances. The conditions of the riverbank along most of 
the SSMRY shoreline have not yet been evaluated, and therefore the soil quality is unknown. 
However, the majority of this riverbank is armored and vegetated, and the potential for erosion 
is likely low. Further evaluation of the SSMRY river shoreline and IT Slip is discussed in Section 
4.1.4. Results for the individual riverbank areas and RPCs are discussed in this section. 

IT Slip Head 

Twenty-two riverbank soil samples were collected from the IT Slip Head at 15 locations (test pits 
ITHead-TP-01 through ITHead-TP-13 and well borings MW-104 and MW-105) in 2011 and 2012. 
These results were originally presented in memoranda from Bridgewater Group (Bridgewater 
Group 2011a and 2012a), included in Appendix C. Samples were collected at a depth of 0.0 to 
0.5 feet bgs at all 13 test pit locations and at a depth of 1.5 feet bgs at 7 locations. Two soil 
samples were also collected from groundwater monitoring well borings MW-104 and MW-105 
located on the IT Slip Head shoreline at depths of 4 to 5 feet bgs and 9 to 10 feet bgs, respectively. 
Riverbank samples were analyzed for metals, butyltins, PCBs (as Aroclors or congeners, or both), 
phthalates, PAHs, pesticides, dioxins/furans, and TPH.  

RPCs were present at concentrations exceeding CULs at the majority of locations in the IT Slip 
Head, with the exception of MW-104 and MW-105. Only one RPC CUL exceedance was detected 
at MW-104 for total PCBs, at a concentration approximately 38 mg/kg, 4.2 times the CUL. RPC 
results are presented in Table 4.1 and select RPCs are presented on Figures 4.2 through 4.7, and 
included the following: 

• For metals, arsenic concentrations exceeded the CUL in 17 of the 22 riverbank 
samples, with a maximum concentration of 20 mg/kg at ITHead-TP-10 (0.0 to 0.5 feet 
bgs). Cadmium concentrations exceeded the CUL in 12 of the 22 riverbank samples, 
with a maximum concentration of 4.3 mg/kg at ITHead-TP-03 (1.5 feet bgs). Mercury 
concentrations exceeded the CUL in 11 of the 22 riverbank samples, with a maximum 
concentration of 0.98 mg/kg at ITHead-TP-01 (0.0 to 0.5 feet bgs). All metals CUL 
exceedances were less than 12 times the CULs. Although not identified as RPCs, 
copper, lead, and zinc were identified as riverbank soil COCs (refer to Section 2.3) and 
were detected at multiple locations at concentrations exceeding their respective 
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CULs. These exceedances are co-located with all arsenic and cadmium CUL 
exceedances (refer to Table 4.1).  

• Total PCBs were detected at concentrations of 29.8 to 1,320 mg/kg (3.3 to 150 times 
the CUL) at all locations except MW-105. Importantly, total PCBs were detected at 
concentrations exceeding the RAL in 18 of the 22 samples, and at concentrations 
exceeding the PTW threshold in 13 of the 22 samples.  

• For pesticides, dieldrin and total chlordanes were not detected at any locations. Total 
DDx was detected at concentrations exceeding the CUL in 10 of the 22 riverbank 
samples, with concentrations exceeding the RAL at two locations (ITHead-TP-05 and 
ITHead-TP-13 [both at 0.0 to 0.5 feet bgs]).  

• For semivolatile organic compounds (SVOCs), BEHP was detected in four samples, and 
three detected results exceeded the CUL. cPAH TEQ was detected at concentrations 
of 1,200 to 8,100 µg/kg (1.6 to 10 times the site-wide CUL) in 12 of 22 riverbank 
samples. Concentrations did not exceed the cPAH TEQ PTW threshold. Total PAHs 
were detected at concentrations of 25,000 to 73,000 µg/kg (1.1 to 3.2 times the CUL) 
in 10 of 22 riverbank samples. In 7 of 22 riverbank samples, total PAHs were detected 
at concentrations also exceeding the site-wide RAL. 

• For dioxins/furans, CUL exceedances of each of the individual congeners and 
dioxin/furan TEQ were widespread with at least 1 CUL exceedance in all 22 riverbank 
soil samples and exceedances of the PTW threshold for HxCDF detected at two 
locations: ITHead-TP-03 (1.5 feet bgs) and ITHead-TP-09 (0.0 to 0.5 feet bgs). 
Concentrations exceeding the RAL for PeCDD and TCDD were also widespread.  

• Diesel-range TPH was detected at concentrations exceeding the CUL in 6 of the 
22 riverbank samples, with a maximum concentration of 320 mg/kg at ITHead-TP-01 
(1.5 feet bgs). 

IT Slip South Shore 

Twelve riverbank soil samples were collected from the IT Slip South Shore at 10 locations 
(ITSouthTP-01 through ITSouthTP-10) in 2012. These results were originally presented in a 
memorandum from Bridgewater Group (Bridgewater Group 2012b). Samples were collected 
from a depth of 0.0 to 0.5 feet bgs at all 10 locations and at a depth of 1.5 feet bgs at 2 locations. 
Riverbank samples were analyzed for metals, butyltins, PCBs (as Aroclors or congeners, or both), 
phthalates, PAHs, pesticides, dioxins/furans, and TPH.  

Like the IT Slip Head, RPCs were present at concentrations exceeding CULs at the majority of 
locations in the IT Slip South Shore. RPC results are presented in Table 4.1 and on Figures 4.2 
through 4.7, and included the following: 

• For metals, arsenic concentrations exceeded the CUL in 6 of the 12 riverbank samples, 
with a maximum concentration of 10 mg/kg at ITSouth-TP-08 (0.0 to 0.5 feet bgs). 
Cadmium concentrations exceeded the CUL in 4 of the 12 riverbank samples, with a 
maximum concentration of 4.8 mg/kg at ITSouth-TP-08 (0.0 to 0.5 feet bgs). Mercury 
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concentrations exceeded the CUL in 7 of the 12 riverbank samples, with a maximum 
concentration of 0.77 mg/kg at ITSouth-TP-09 (0.0 to 0.5 feet bgs). All metals CUL 
exceedances were less than 10 times the CULs. Copper, lead, and zinc were identified 
as riverbank soil COCs (refer to Section 2.3) and were detected at multiple locations 
at concentrations exceeding their respective CULs. These exceedances are co-located 
with all arsenic and/or mercury CUL exceedances and are less prevalent than in the IT 
Slip Head (refer to Table 4.1). 

• Total PCBs were detected at concentrations of 100 to 5,110 µg/kg (11 to 570 times 
the CUL) in all 12 riverbank samples. The greatest total PCB concentrations were 
detected in shallower samples. Total PCBs were also detected at concentrations 
exceeding the RAL in all 12 samples, and concentrations exceeding the PTW threshold 
were detected in 8 of the 12 samples.  

• For pesticides, dieldrin and total chlordanes were not detected at any of the locations. 
Total DDx was detected at one location (ITSouth-TP-10 at 0.0 to 0.5 feet bgs) with a 
concentration of 510 µg/kg, 3.2 times the RAL.  

• For SVOCs, BEHP was detected in 3 of 12 riverbank samples at concentrations of 
200 to 2,800 µg/kg (1.5 to 21 times the CUL). cPAH TEQ was detected in 4 of 
12 riverbank samples at concentrations of 970 to 8,800 µg/kg (1.3 to 11 times the 
CUL). Concentrations did not exceed the cPAH TEQ PTW threshold. Total PAHs 
exceeded both the CUL and RAL in 1 of 12 riverbank samples (ITSouth-TP-08 at 0.0 to 
0.5 feet bgs) with a concentration of 71,000 µg/kg.  

• For dioxins/furans, CUL exceedances of each of the individual congeners and 
dioxin/furan TEQ were widespread with at least 1 CUL exceedance in all 12 riverbank 
soil samples. PeCDD was detected at a concentration exceeding the RAL in 1 riverbank 
sample (ITSouth-TP-01 at 0.0 to 0.5 feet bgs) and at a concentration exceeding the 
PTW threshold in 1 riverbank sample (ITSouth-TP-03 at 0.0 to 0.5 feet bgs) 
Concentrations exceeding the RAL for TCDD were more frequent, occurring in 4 of 
12 riverbank samples. There were no exceedances of the RAL or PTW threshold for 
HxCDF, PeCDF, and TCDF. 

• Diesel-range TPH was not detected at any locations, though reporting limits exceeded 
the CUL in 9 of 12 riverbank samples.  

IT Slip North Shore  

Four soil samples were collected from the IT Slip North Shore at three locations (ITNorth-TP-07 
through ITNorth-TP-09) in 2011. These results were originally presented in a memorandum from 
Bridgewater Group (Bridgewater Group 2011b). Samples were collected from a depth of 
0.25 feet at all three locations. A sample was also collected at a depth of 1.5 feet at one of the 
locations. Riverbank samples were analyzed for metals, butyltins, PCBs (both Aroclors and 
congeners), phthalates, PAHs, pesticides, dioxins/furans, and TPH.  
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Generally, RPCs were present at low-level concentrations (at concentrations less than 10 times 
the CULs), with no RAL exceedances detected. Total PCBs and BEHP are detected at 
concentrations exceeding their respective CULs at one location (ITNorth-TP-08 at 0.0 to 
0.5 feet bgs). Arsenic was detected at concentrations slightly exceeding the CUL at two 
locations (ITNorth-TP-07 at 0.0 to 0.5 feet bgs and ITNorth-TP-09 at 1.5 feet bgs). Total DDx 
was also detected at concentrations exceeding the CUL at two locations (ITNorth-TP-07 and 
ITNorth-TP-08, both at 0.0 to 0.5 feet bgs). Low-level CUL exceedances for the individual 
dioxins/furans congeners were also detected at all locations. RPC results are presented in 
Table 4.1 and on Figures 4.2 through 4.7. Results for copper, lead, and zinc, identified as 
riverbank soil COCs, are also presented in Table 4.1; no CUL exceedances for these metals 
were detected.  

Willamette River Shoreline 

A single soil sample, OFS7, was collected at the location of Former Outfall 7 along the Willamette 
River riverbank in 2002 as part of the Portland Harbor RI (USEPA 2016a). The sample was 
collected from a depth of 0.5 feet and analyzed for metals. RPC results are presented in Table 4.1 
and arsenic results are presented on Figure 4.2. Arsenic, cadmium, and mercury were detected 
at concentrations 4.0 times, 6.3 times, and 9.1 times their respective CULs. Copper, lead, and zinc 
were identified as riverbank soil COCs (refer to Section 2.3) and were detected at concentrations 
exceeding their respective CULs. 

4.1.3.2 Premier Edible Oil 

Contamination present on the PEO property is currently being addressed under the Voluntary 
Cleanup Program overseen by ODEQ, as described in Section 3.2. As part of PEO property’s 
upland source control process, riverbank investigations were conducted between 1998 and 
2014, as described below. These investigations have been focused on the Willamette River 
shoreline primarily; the shoreline along the IT Slip was classified in the PEO property 
evaluation as heavily armored and therefore sampling has not been performed in this area. 
Previous investigations included the following: 

• In May 1998, two riverbank samples were collected at one location (SS-75). Samples 
were collected from 0 to 1.0 and 1.0 to 2.0 feet bgs and analyzed for PAHs and diesel-
range TPH.  

• In May 2001, two riverbank samples were collected at one location (HA-OT-1-39). 
Samples were collected from 0 to 1.0 and 1.0 to 2.0 feet bgs and analyzed for PAHs 
and diesel-range TPH.  

• In November 2010 and April 2011, 10 riverbank samples were collected at 5 locations 
(SI-EB-01 through SI-EB-05). Samples were collected from 0 to 0.5 feet bgs and 
analyzed for metals (arsenic, copper, lead, and zinc) and PAHs in 2010, then 
reoccupied in 2011 and analyzed for metals (cadmium and mercury), total PCBs, 
pesticides (total chlordanes, total DDx, and dieldrin), and BEHP.  
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• In August 2012, 17 riverbank soil samples were collected at 8 locations (BZ-01 through 
BZ-08). Samples were collected from depths between 0.5 and 13 feet bgs and 
analyzed for metals (arsenic, cadmium, copper, lead, mercury, and zinc), PAHs, and 
diesel-range TPH. 

• In December 2014, 37 riverbank samples were collected at 17 locations (RA-08, 
RA-08A-D, RA-09, RA-09A-D, and RA-10 through RA-16). Samples were collected from 
depths between 0.0 and 5 feet bgs and analyzed for PAHs only. 

A summary of these results is presented in the Revised Conceptual Site Model report (CSM 
report) that was recently submitted to ODEQ and USEPA (ERM 2020a). PEO property riverbank 
sample locations are depicted on Figure 4.1. Overall, the PEO property’s Willamette River 
shoreline is primarily contaminated with concentrations of PAHs, with more limited 
contamination of arsenic, diesel-range TPH, and total PCBs (although only limited samples have 
been collected). Notably, the PEO property riverbank data collected to date have been focused 
on PAHs and diesel-range TPH contamination and it is, therefore, difficult to fully evaluate 
potential contamination from the other RPCs. Additional riverbank sampling at the PEO property 
will be proposed to address this data gap; the status of this process with ODEQ and USEPA is 
further described in Section 4.1.4 as well as a proposed path forward to move the PEO property 
riverbanks into the scope of the Project Area UAO. RPC results are presented in Table 4.1 and on 
Figures 4.2, 4.3, 4.4, 4.5, and 4.7, and included the following: 

• For metals, arsenic concentrations exceeded the CUL in only 4 of 23 riverbank 
samples, with a maximum concentration of 11 mg/kg at SI-EB-03 (0 to 0.5 feet bgs). 
Cadmium concentrations did not exceed the CUL in any riverbank samples. Mercury 
exceeded the CUL in only 1 of 23 riverbank samples, with a concentration of 
0.11 mg/kg at BZ-07 (12.5 to 13 feet bgs). Copper, lead, and zinc were identified as 
riverbank soil COCs (refer to Section 2.3) but were not detected at concentrations 
exceeding their respective CULs. 

• Total PCBs were detected at concentrations of 37 to 160 µg/kg (4.1 to 18 times the 
CUL) in all 6 riverbank samples. The greatest total PCB concentration was detected in 
SI-EB-03 (0 to 0.5 feet bgs); this location was also the only one with an RAL 
exceedance. No total PCB concentrations exceeded the PTW threshold.  

• For pesticides, total chlordanes, total DDx, and dieldrin were analyzed at six locations 
and not detected.  

• For SVOCs, BEHP was detected at concentrations up to 168 µg/kg (1.2 times the CUL) 
in four of six riverbank samples. cPAH TEQ was detected at concentrations of 1,100 to 
8,100 µg/kg (1.4 to 10 times the CUL) in 13 of 64 riverbank samples. Concentrations 
did not exceed the cPAH TEQ PTW threshold. Total PAHs were detected at 
concentrations of 28,000 to 78,000 µg/kg (1.2 to 3.4 times the CUL) in only 4 of 
64 riverbank samples. Concentrations also exceeded the total PAHs RAL in 2 riverbank 
samples. 

• Dioxins/furans have not been analyzed on the PEO property riverbank. 
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• Diesel-range TPH was detected at concentrations exceeding the CUL in 3 of the 
27 riverbank samples, with a maximum concentration of 5,100 mg/kg at BZ-01 (2.5 to 
3.0 feet bgs). 

Additionally, a Riverbank Erodibility Evaluation was performed along the PEO property riverbank 
adjacent to the Willamette River in 2017 (ERM 2017b). The riverbank was evaluated using the 
U.S. Fish and Wildlife’s Bank Assessment for Nonpoint Source Consequences of Sediment 
(BANCS) model to determine the potential for erosion. The majority of the riverbank was found 
to have a very low or low potential for erosion and SCMs will not be required. Two areas along 
the southern half of the PEO property were found to have moderate or high potential for erosion 
and these areas will require SCMs. The primary drivers for the elevated erosion potential are the 
steep bank angles, limited root depth and density, and the sandy bank composition (ERM 2017b). 
The preliminary erodibility model developed for the PEO property is expected to be updated and 
revised based on current conditions, updates to the BANCS modeling program in relation to the 
USEPA riverbank guidance (USEPA 2019b), and comments from USEPA on the original erodibility 
study (ERM 2020a). 

4.1.4 Identification of Data Gaps and Conclusions 

Overall, the riverbank recontamination pathway has not been fully assessed but is considered a 
high priority, uncontrolled pathway at SSMRY and a medium priority pathway at the PEO 
property. Per the ROD, riverbanks adjacent to contaminated sediments (identified RAL/PTW 
threshold exceedance areas) are considered part of the sediment remedy and, consequently, will 
be addressed during RD as part of development of in-water remedial alternatives. Where further 
evaluation determines that riverbank soils exceed CULs and have the potential to erode and 
contribute to sediment recontamination, contaminated riverbanks will need to be remediated 
and reconstructed with armoring or structural treatment to eliminate erosion potential, a 
shallower bank angle if feasible, and/or an increase in the depth and coverage of vegetation. 
These source control requirements will help define remedy requirements during RD. Riverbanks 
that are not adjacent to SMAs and are not being addressed by USEPA processes may be 
addressed as part of the ongoing ODEQ-led uplands source control processes as needed.  

Based on the existing riverbank investigations and data, data gaps that need to be filled to 
support RD are present along the SSMRY riverbanks including at the IT Slip Head, the IT Slip South 
Shore, and the SSMRY Willamette River shoreline. Riverbanks in these areas are adjacent to 
contaminated sediments, and either have existing data confirming the presence of contaminated 
riverbank soils, or do not have existing soil quality data. The riverbanks along the Port of Portland, 
PGE, and IT Slip North Shore shorelines are not proposed for further evaluation as these 
properties are not identified in the ROD as having contaminated riverbanks and are not adjacent 
to RAL/PTW threshold exceedance areas.  

Riverbank sampling has not occurred on the Time Oil property. This unarmored shoreline is 
defined in USEPA’s riverbank guidance (USEPA 2019b) as a riverbank pending characterization 
with footnote 2 defining that it is adjacent to an SMA, and “These river banks areas are subject 
to change based on potential changes to SMA delineation during remedial design.” The presence 
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of an SMA adjacent to the Time Oil property shoreline is in question. A small potential SMA was 
identified in the ROD due to one sediment sample in which PeCDD slightly exceeds the RAL. 
However, the background-based PeCDD CUL value is currently under evaluation by USEPA and 
ODEQ (USEPA 2020c). An increase in the PeCDD CUL due to background could reasonably be 
expected to result in a related increase in the RAL. No further evaluation is proposed at this 
riverbank area. If it is subsequently determined that an SMA is present adjacent to the Time Oil 
property riverbank, a subsequent riverbank evaluation could be conducted. A comprehensive 
riverbank evaluation following USEPA’s riverbank guidance (USEPA 2019b) and riverbank area 
survey is proposed for the SSMRY riverbanks as part of the PDI Work Plan (Floyd|Snider 2020a) 
to fill the following existing data gaps: 

• The CSM needs to be further refined by documenting existing surface conditions and 
confirming areas with erosion potential. 

• The locations of riverbank soils with chemical quality exceeding CULs has not been fully 
delineated.  

• Additional data are required to support RD including technology application 
determination. 

At the PEO property, USEPA reviews and provides comments on the riverbank investigation 
process being managed by ODEQ. There are no existing data for the PEO property for many of 
the COCs identified in Table 17 of the ROD. In 2019, a Riverbank Sampling and Analysis Plan (PEO 
Sampling Plan; ERM 2019a) was submitted to USEPA, which proposed additional chemical 
characterization of all ROD COCs to address this data gap. USEPA did not approve of the PEO 
Sampling Plan and in response, requested the submittal of the CSM report (ERM 2020a). Based 
on the findings of the CSM report, further coordination with USEPA is anticipated to define an 
appropriate riverbank sampling approach. At a meeting attended by USEPA and Schnitzer on 
November 23, 2020, Schnitzer proposed to continue the evaluation of PEO riverbanks as part of 
the RD process under the UAO. USEPA is in the process of coordinating with ODEQ to confirm 
this change. Future PEO riverbank sampling would be included as part of a comprehensive 
riverbank sampling plan to be submitted as an addendum to the PDI Work Plan (Floyd|Snider 
2020a).  

Subsequent RD efforts will assess shoreline property owner operations; shoreline physical 
structure and infrastructure; potential impacts of seismic events; and likely sea level rise, 
increased storm surge, and erosive forces associated with climate change. 

4.2 GROUNDWATER DISCHARGE 

This section evaluates the potential for groundwater, via migration of dissolved plumes or NAPL, 
to recontaminate remediated sediments or sediment caps (if placed) in the Project Area. Figure 6 
of the ROD identifies two areas where contaminated groundwater potentially discharges to the 
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river within the Project Area.8 This includes an area along the southern shoreline of the PEO 
property and the northern shoreline of the SSMRY and an area on the Time Oil property. ODEQ 
has identified the three shoreline properties as having a medium or high priority for evaluation, 
although the potential for recontamination at all three properties is considered low (ODEQ 2016). 
These properties are the focus of the discussions below, with discussion organized based on the 
ODEQ priority. The PGE, Port of Portland, and IT Slip North Shore properties have not been 
identified by ODEQ as having recontamination potential, and the history of these properties does 
not suggest the potential for groundwater contamination; therefore, these properties are not 
further described here.   

4.2.1 Physical Hydrogeologic Setting 

The Project Area is underlain by a shallow water table aquifer encountered within recent dredge 
fill and alluvium that discharges to the Willamette River. This aquifer is encountered at depths 
ranging from approximately 13 to 25 feet bgs. In some localized areas, low-permeability silt layers 
are encountered in the saturated zone at depths between approximately 20 and 25 feet bgs. 
Where low-permeability layers are present, perched groundwater is encountered above the low-
permeability layers (Gradient 2011 and Rieke Consulting 2020).  

Groundwater gradients are generally gradual toward the river, with average flow velocity of 
approximately 0.5 to 5 feet per day dependent on the hydraulic gradient and local hydraulic 
conductivities of soils in the heterogeneous material of the shallow saturated zone. Along the 
IT Slip Head, steeper groundwater gradients compared to the rest of the Uplands AOI have been 
observed, which results in riverbank groundwater seeps. Groundwater stagnation zones, where 
the water table elevation is similar to the river level, have been observed during high river level 
conditions along both riverbank areas, and periods of gradient reversal when groundwater flows 
seasonally from the river toward the uplands have been documented at the PEO property 
(Gradient 2011).  

The groundwater table generally lies below the stormwater and sanitary sewer lines and 
preferential pathways for groundwater discharge to the river from buried utilities are not 
suspected to be present, with the exception of at the Time Oil property, further described in 
Section 4.3.6. Additional assessment of the potential for preferential pathways to occur may be 
required to confirm this assumption.  

4.2.2 Summary of Groundwater Quality and Source Control Measures  

The PEO, Time Oil, and SSMRY properties are all listed as ODEQ Cleanup Sites Oil (ECSI #2013, 
170, and 2355, respectively). The sites are in varying stages of groundwater SCEs and cleanup, 
including application of remedial technologies to address upland contamination and/or 

 
8  A groundwater plume of CVOCs has been identified in the shallow groundwater in the southeastern portion of 

the Northwest Pipe property. However, the groundwater flow in this area demonstrates that the Northwest Pipe 
plume migrates to the southwest and does not have the potential to discharge to Project Area (Jacobs 2020c). 
Therefore, this plume is not discussed further in this SAR.   
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implementation of other SCMs. A brief description of groundwater quality conditions and the 
current status of SCMs for these sites is presented below. 

4.2.2.1 Premier Edible Oil 

As described in Section 3.2, historical operations on the PEO property resulted in the release of 
petroleum and edible oil products (such as soybean oil) to groundwater, with both dissolved-
phase contamination and (light non-aqueous phase liquid) LNAPL present. Additionally, dissolved 
metals (primarily arsenic and manganese) are elevated in PEO property groundwater because of 
the reducing conditions present in the subsurface (ERM 2017a). A groundwater barrier wall to 
address the TPH contamination was installed as the first phase of groundwater SCMs at the PEO 
property in 2015. The second phase of groundwater SCMs for the PEO property was constructed 
just upgradient of the barrier wall in 2019 and includes an oxygenation/biobarrier (air sparge) 
system.  

Overall, the barrier wall serves to flatten the hydraulic gradient, reduce mass flux from the 
“stranded wedge” (i.e., the monitoring wells outside of the barrier wall with residual 
contamination, described further in Section 4.2.3), improve overall transition zone water (TZW) 
quality, and increase the travel time of groundwater flow allowing for greater treatment time on 
the upgradient side of the barrier wall.  

Performance monitoring is ongoing and is conducted in accordance with the ODEQ-approved 
Final Performance Monitoring Plan (ERM 2017c). Performance monitoring has occurred since a 
baseline monitoring event in May 2017 in up to 29 monitoring wells and consists of evaluation of 
hydraulic gradients, geochemical groundwater conditions and chemistry monitoring of the site 
COCs (arsenic; manganese; benzene, toluene, ethylbenzene, xylenes [BTEX]; TPH [gasoline-
range, C10 to C12 aliphatics, diesel-range]; and PAHs). Additional parameters collected include 
hardness, total alkalinity, nitrate, sulfate, and monthly groundwater elevations. The presence of 
LNAPL is also recorded during the monthly groundwater elevation collection events. Performance 
monitoring results are discussed in Section 4.2.3. 

4.2.2.2 Time Oil 

The groundwater contaminants identified on the Time Oil property include PCP, arsenic, and 
diesel-range TPH (ODEQ 2016). A PCP plume is present on the western portion of the Time Oil 
property and a groundwater pump and treat system was installed in 2000 to prevent this plume 
from entering the Willamette River (ODEQ 2019). PCP was most recently analyzed in the Time Oil 
property shoreline wells in November 2016. PCP was not detected in any of these wells at 
concentrations greater than the groundwater CUL identified in Table 17 of the ROD (refer to 
Table C.4). Because PCP is not discharging to the Willamette River at concentrations exceeding 
groundwater CULs and is not an RPC, the PCP plume is not further described in this SAR.  

Three groundwater TPH plumes are also present on the Time Oil property (ODEQ 2016). The 
northernmost TPH plume is described as stable, and collected data indicate that this plume is not 
discharging to the river. Another TPH plume is present on the south western portion of the 



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT  Sufficiency Assessment Report 
Page 4-13   

property and monitored natural attenuation along the Willamette River shoreline is being 
considered to address this plume (ODEQ 2019). The third TPH groundwater plume is associated 
with the southern Bell Terminal area on the Time Oil property and connects to groundwater 
present on the adjacent PEO property (ODEQ 2016). SCMs have not yet been implemented to 
date at the Time Oil property to address the TPH plumes. ODEQ also has raised concerns that 
naturally occurring arsenic and other metals present in soil may be mobilized to groundwater 
due to the property’s geochemical conditions (i.e., reducing conditions due to the presence of 
petroleum; ODEQ 2019).  

4.2.2.3 Schnitzer Steel Metals Recycling Yard  

The primary groundwater SCMs performed to date at the SSMRY are described in the BIP SCE 
Report (Rieke Consulting 2020). These include increased BMPs implemented as part of the SSMRY 
NPDES 1200-Z Industrial Stormwater General Permit Stormwater Pollution Prevention Plans and 
the paving of 9 acres of the SSMRY over the past 20 years, preventing infiltration. 

In October 2020, Schnitzer submitted a letter to ODEQ describing the proposed construction of 
a Heavy Media Facility that will essentially serve to cap 4 acres of soil with expected elevated 
contaminant concentrations and excavate 10,700 cubic yards of potentially contaminated soils, 
reducing contaminant mobilization along the soil to groundwater pathway (Schnitzer 2020).9  

4.2.3 Summary of Groundwater Investigations and Recontamination Potential Chemical 
Data  

Groundwater monitoring has been conducted throughout the PEO, Time Oil, and SSMRY 
properties since as early as 2001. However, the most recent groundwater data collected from 
shoreline wells and groundwater seeps are considered representative of potential sediment 
recontamination risk and are therefore the focus of this SAR. The locations of the shoreline 
monitoring wells, seep sample locations, and analytical results are presented on Figures 4.8 
through 4.11. The most recent investigations from each of the respective properties are 
described below.  

Table 4.2 presents RPC groundwater results compared against groundwater CULs identified in 
Table 17 of the ROD (where available). USEPA has not established background concentrations for 
COCs in groundwater, and, therefore, some of the groundwater CULs may be less than 
background concentrations. This is especially true of arsenic, which is typically considered a 
natural background contaminant in groundwater and is present at all three properties at 
concentrations greater than the CUL, as described further in this section. These concentrations 
are likely due to reducing conditions present because of petroleum contamination or organic 
matter; these reducing conditions mobilize naturally occurring arsenic and other metals from 
soil.  

 
9  Contaminated soil located in the eastern portion of the SSMRY has been described in the BIP SCE Report (Rieke 

Consulting 2020). These data have not been presented in the SAR because they are not located in the vicinity of 
the riverbank and do not pose a direct sediment recontamination risk. 
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CULs were established for groundwater COCs identified by USEPA in order to achieve the 
following RAOs from the ROD (USEPA 2017): 

• RAO 4. Reducing migration of COCs in groundwater to sediment and surface water 
such that levels are acceptable in sediment and surface water for human exposure. 

• RAO 8. Reducing migration of COCs in groundwater to sediment and surface water 
such that levels are acceptable in sediment and surface water for ecological exposure. 

It is important to note that individual exceedances of the groundwater CULs detected in shoreline 
wells or seeps are only one line of evidence in evaluating potential for recontamination of the 
sediment remedy. Recontamination potential depends not only on existing concentrations, but 
also on fate and transport characteristics, loading rates, partitioning from subsurface to surface 
sediments, and ongoing SCMs. This evaluation is outside the scope of the SAR but may need to 
be considered further in RD.  

4.2.3.1 Premier Edible Oil 

At the PEO property, nine monitoring wells located outside the barrier wall serve as compliance 
monitoring points (ERM 2017c). These monitoring wells include shallow monitoring wells that 
intersect the anticipated water table throughout the year but are shallower than the barrier wall 
(PEOMW-18, PEOMW-31, PEOMW-36, PEOMW-39, and PEOMW-43) and deep monitoring wells 
with a screen interval below the depth of the barrier wall (PEOMW-26, PEOMW-27, PEOMW-33, 
and PEOMW-42). Monitoring data from the four most recent quarterly monitoring events, 
conducted between June 2019 and February 2020, are presented in Table 4.2. The monitoring 
data were originally presented in the Groundwater Source Control Measure Performance 
Monitoring Reports or Progress Reports (ERM 2019b, 2019c, 2020b, 2020c) submitted quarterly 
to ODEQ or obtained directly from ERM. Groundwater samples are analyzed for the PEO property 
COCs, including dissolved arsenic and manganese, gasoline-range TPH, diesel-range TPH, BTEX, 
and PAHs.  

In September 2014, TZW samples were collected at 11 locations along the western portion of the 
IT Slip shoreline and approximately 300 feet up the Willamette River shoreline, along the current 
location of the barrier wall (depicted on Figure 4.11). Elevated concentrations of dissolved 
diesel-range TPH were detected, along with concentrations of PAHs and arsenic greater than 
groundwater CULs (ERM 2017a). These data are not reflective of current TZW conditions because 
they were collected prior to the installation of the barrier wall and air sparge system. As part of 
the ongoing source control efforts, TZW will be collected in the future to evaluate the potential 
for contaminant migration post-groundwater remedy implementation. A TZW sampling plan has 
not yet been proposed to ODEQ, but discussions with ODEQ are anticipated in either 2021 or 
2022.  

Overall, the most recent groundwater monitoring results indicate that RPC contamination 
potentially discharging from the PEO property includes arsenic and diesel-range TPH. Although 
not identified as RPCs, manganese, C10 to C12 aliphatics, benzene, toluene, and xylenes were 
identified as upland groundwater COCs (refer to Section 2.3) and were detected at 
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concentrations exceeding their respective CULs at least once at all locations. The monitoring wells 
with the greatest concentration of manganese and gasoline hydrocarbon compounds include 
PEOMW-27, PEOMW-36, PEOMW-39, and PEOMW-43. This is consistent with the locations of 
the most elevated RPC concentrations described below. Analytical results for these RPCs are 
presented on Figures 4.8 and 4.11. LNAPL has not been observed in TZW and therefore is not 
likely to be discharging to the Project Area currently; however, it is observed in monitoring wells 
located at the top of bank, described in this section and depicted on Figure 4.11. 

RPC results included the following: 

• Dissolved arsenic was detected at concentrations exceeding the CUL at all locations. 
Concentrations ranged from 0.15 µg/L (micrograms per liter; PEOMW-31 in 
September 2019; 8.3 times the CUL of 0.018 µg/L) to 35 µg/L (PEOMW-36 and 
PEOMW-39 in December 2019; 2,000 times the CUL). The CUL is based on 
concentrations of total arsenic; however, total arsenic was not measured.  

• cPAH TEQ was detected in five of the nine monitoring locations (PEOMW-27, 
PEOMW-33, PEOMW-36, PEOMW-39, and PEOMW-43) at low levels compared to the 
reporting limits but exceeding the groundwater CUL. Concentrations ranged from 
0.0081 µg/L (PEOMW-33 in December 2019; 68 times the CUL) to 0.025 µg/L 
(PEOMW-43 in February 2020; 210 times the CUL). 

• Total PAHs were detected in all nine monitoring locations at least once. Detected 
concentrations ranged from 0.090 µg/L (PEOW-42 in June 2019) to 6.3 µg/L 
(PEOMW-39 in December 2019). There is no groundwater CUL for total PAHs. 

• Diesel-range TPH was detected at all shoreline wells and was present at 
concentrations greater than 1,000 µg/L at eight of nine locations (all but PEOMW-26) 
during at least one monitoring event. Diesel-range TPH does not have a groundwater 
CUL in the ROD. Detected concentrations range from 91 µg/L (PEOMW-42 in February 
2020) to 15,000 µg/L (PEOMW-43 in February 2020). During the most recent 
groundwater monitoring event in March 2020, LNAPL was observed in two 
compliance monitoring wells (PEOMW-39 and PEOMW-43) at thicknesses of 0.01 and 
0.10 feet, respectively (ERM 2020c). LNAPL has been observed intermittently since 
quarterly monitoring commenced; for example, LNAPL was not observed at MW-43 
in February 2020. ERM states that the intermittent presence of LNAPL indicates that 
it is residual in the formation (ERM 2020c). LNAPL recovery tests and LNAPL removal 
volumes observed to date indicate that potential LNAPL recovery is limited, but LNAPL 
will be recovered as possible during water level monitoring events.  

Geochemistry data from the PEO property indicate neutral pH and reducing conditions exist in 
groundwater (ERM 2020a). Arsenic is likely naturally occurring and/or is present due to the low 
oxidation-reduction potential in groundwater, which is a result of the biological degradation of 
TPH in the LNAPL plume and dissolved in groundwater. Concentrations of arsenic have decreased 
over time as it naturally attenuates and/or precipitates via treatment by the 
oxygenation/biobarrier system described in Section 4.2.2.1 (ERM 2020a).  
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4.2.3.2 Time Oil 

The Time Oil property has four shoreline monitoring wells that are representative of groundwater 
concentrations discharging to the Willamette River (LW036D to LW039D). In this SAR, only data 
that are publicly available on ODEQ’S ECSI Summary website (ODEQ 2019) for the Time Oil 
property are described. These monitoring data were collected in November 2016 and originally 
presented in the Time Oil Quarterly Groundwater Interim Action Monitoring Report (Stantec 
2017). Monitoring data for the four shoreline monitoring wells are presented in Table 4.2. 
Groundwater samples were analyzed for metals (total and dissolved arsenic, copper, lead, and 
zinc), volatile organic compounds, SVOCs, and TPH. Overall, groundwater monitoring results 
indicate that RPC contamination potentially discharging from the Time Oil property is limited and 
LNAPL is not present. 

RPC results included the following: 

• Dissolved arsenic was detected at concentrations exceeding the CUL at LW037D and 
LW039D with concentrations of 0.51 and 7.3 µg/L (28 and 410 times the CUL, 
respectively). Total arsenic was detected at concentrations exceeding the CUL at all 
locations, with concentrations ranging from 0.66 to 4.7 µg/L (36 to 260 times the CUL). 
Analytical results for arsenic are presented on Figure 4.8. Cadmium and mercury have 
not been analyzed. Copper, lead, and zinc were identified as upland groundwater 
COCs (refer to Section 2.3) and were also analyzed, with only total lead exceeding its 
CUL by 1.4 times at one location (LW036D).  

• cPAH TEQ and BEHP were not detected in any shoreline monitoring wells. Analytical 
results for cPAH TEQ are presented on Figure 4.10. Total PAHs was detected once at 
one location (LW039D) at a concentration of 0.95 µg/L. There is no groundwater CUL 
for total PAHs.  

• A diesel-range TPH plume is known to be present in the southwestern portion of the 
property; however, diesel-range TPH was not detected in two monitoring wells and 
was detected at concentrations of 110 µg/L and 600 µg/L at LW036D and LW039D, 
respectively. LNAPL has not been observed at the property. Analytical results for 
diesel-range TPH are presented on Figure 4.11. Benzene, toluene, and xylenes were 
identified as upland groundwater COCs (refer to Section 2.3) and were also analyzed; 
they were not detected at any locations.  

4.2.3.3 Schnitzer Steel Metals Recycling Yard 

At the SSMRY, seven monitoring wells are located along the Willamette River shoreline (MW-02 
through MW-05 and MW-101 through MW-103) and two monitoring wells are located at the 
IT Slip Head (MW-104 and MW-105). These monitoring wells were last sampled in 2011 and 2012. 
A complete groundwater dataset for these locations is presented in the BIP SCE Report (Rieke 
Consulting 2020) and the most recent data, collected in 2011 and 2012, are presented in 
Table 4.2. These results were also originally presented in memoranda from Bridgewater Group 
(Bridgewater Group 2011c, 2012c, and 2013a), included in Appendix C. Groundwater samples 
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were analyzed for total and dissolved metals, butyltins, PCBs (as Aroclors or congeners, or both), 
phthalates, PAHs, pesticides, dioxins/furans, and TPH.  

Additionally, two seep samples were collected at the IT Slip Head in 2011. These results were 
originally presented in a memorandum from the Bridgewater Group (Bridgewater Group 2011a), 
included in Appendix C. The seep sample data are presented in Table 4.2. Consistent with 
groundwater monitoring, seep samples were analyzed for total and dissolved metals, butyltins, 
PCBs (as Aroclors or congeners, or both), phthalates, PAHs, pesticides, dioxins/furans, and TPH.  

Overall, groundwater monitoring results indicate that RPC contamination at the SSMRY is limited 
and NAPL is not present. RPC results are depicted on Figures 4.8 to 4.11 and include the following: 

• Total arsenic was detected most frequently at the SSMRY, with concentrations 
exceeding the CUL in 5 of 9 locations. Concentrations ranged from 2.8 µg/L (MW-101 
and MW-102 in November 2012; 160 times the CUL of 0.018 µg/L) to 20 µg/L (MW-04 
in November 2012; 1,100 times the CUL). The CUL is based on concentrations of total 
arsenic; dissolved arsenic concentrations were generally slightly less than total arsenic 
concentrations, but arsenic appears to be present primarily in dissolved form. The 
relatively greater arsenic concentrations at the SSMRY tend to be associated with 
reducing conditions (Rieke Consulting 2020). Low oxidation-reduction potential 
values representative of reducing conditions were measured at every monitoring well 
with an exceedance of the arsenic CUL, with the exception of one monitoring event 
at MW-04 in June 2012.10 At MW-04, several other contaminants have been detected, 
and the arsenic at this location may be associated with an uplands source. Elevated 
arsenic concentrations are not always co-located with elevated concentrations of 
other RPCs, however, suggesting that natural arsenic may be being mobilized in 
groundwater.  

• Cadmium was not detected in groundwater and total mercury was detected once at 
one location (MW-04 in November 2012). There is no groundwater CUL for mercury.  

• Total PCBs were detected at concentrations greater than the CULs at two locations 
(MW-04 in November 2012 and MW-101 in June 2012). These monitoring wells are 
both located on the southern portion of the SSMRY river shoreline.  

• For pesticides, total chlordanes, total DDx, and dieldrin were not detected at any 
locations.  

• For SVOCs, cPAH TEQ was not detected in any shoreline monitoring wells. BEHP was 
detected once at one location (MW-02 in July 2011). There is no groundwater CUL for 
BEHP. Total PAHs were detected at all locations with a maximum concentration of 
0.76 µg/L. There is no groundwater CUL for total PAHs.  

• For dioxins/furans, individual congeners (HxCDF and PeCDF) were each detected in 
2 of 18 samples. Other congeners (PeCDD, TCDD, and TCDF) were not detected in any 
samples. Overall, dioxin/furan TEQ was detected at concentrations ranging from 

 
10  Refer to Table 11-2 of the BIP SCE Report (Rieke Consulting 2020) for oxidation-reduction potential values.  
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0.00000112 to 0.00000158 µg/L—these detections were primarily driven by 
detections of dioxin/furan congeners that are not identified as COCs in the ROD 
(USEPA 2017). There is no groundwater CUL for dioxin/furan TEQ. 

• Diesel-range TPH was detected at two locations (MW-04 in multiple events and 
MW-102 in November 2012), with concentrations ranging from 260 to 730 µg/L.  

Although not identified as RPCs, copper, lead, manganese, zinc, benzene, toluene, and xylenes 
were identified as upland groundwater COCs (refer to Section 2.3) and have also been analyzed 
at the SSMRY. Metals have been analyzed at all shoreline monitoring well locations, and benzene, 
toluene, and xylenes at 7 of the 9 shoreline monitoring well locations. All of these COCs have 
been detected at concentrations exceeding CULs infrequently with the exception of manganese. 
Metals (copper, lead, and zinc) were detected at concentrations exceeding CULs in three 
monitoring wells (MW-02 in July 2011 for zinc only, MW-04 in November 2012, and MW-101 in 
June 2012 for lead only). Benzene, toluene, and xylenes were not detected in any shoreline 
monitoring wells. Manganese was detected at concentrations exceeding CULs at 7 of 9 locations. 
Concentrations exceeding the CUL for total manganese ranged from 550 µg/L (MW-02 in 
July 2011; 1.3 times the CUL of 430 µg/L) to 5,700 µg/L (MW-04 in June 2012; 13 times the CUL). 
The greatest detected manganese concentrations are co-located with the greatest arsenic 
concentrations at MW-04. Like arsenic, elevated manganese concentrations suggest that natural 
manganese may be being mobilized in groundwater due to reducing conditions; there is no 
known source at the SSMRY for manganese contamination. Manganese will be evaluated as part 
of a future groundwater investigation, described further below. 

In the seep samples collected at the IT Slip Head, RPCs present at concentrations exceeding CULs 
include arsenic, total PCBs, and cPAH TEQ. Copper, lead, manganese, and zinc were also present 
at concentrations exceeding CULs. The BIP SCE Report notes that total PCB and cPAH TEQ 
concentrations in the seep samples are about 20 to 500 times the concentrations noted in 
groundwater samples from MW-104 and MW-105 (located about 50 feet upgradient from seep 
sample locations). As described in the BIP SCE Report, groundwater levels in MW-104 and 
MW-105 suggest that the water sampled from the wells is likely representative of water 
daylighting on the shoreline of the IT Slip Head. Therefore, the seep water samples may be 
representative of riverbank soil conditions at the IT Slip Head rather than of the quality of 
groundwater discharging from upgradient. Seeps in the IT Slip Head will be further evaluated as 
part of a future groundwater investigation, described further below.  

ODEQ has noted that a CVOC groundwater plume is present on the SSMRY (ODEQ 2016). This 
plume primarily consists of tetrachloroethene and trichloroethene present at elevated 
concentrations in the northwest portion of the SSMRY, which was the basis for the groundwater 
plume identified in the Portland Harbor RI and ROD. These chemicals are not RPCs; however, they 
are surface water COCs in Table 17 of the ROD and will be analyzed in future groundwater 
monitoring events to identify if they are still present at concentrations greater than CULs in 
groundwater. If CVOC contamination is still present, the potential impacts of the groundwater 
plume to surface water will be evaluated at that time.  



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT  Sufficiency Assessment Report 
Page 4-19   

4.2.4 Identification of Data Gaps and Conclusions 

Given current site conditions and the source control status of existing groundwater plumes, 
groundwater is generally not anticipated to be a significant pathway for recontamination of the 
Project Area.  

At the PEO property, groundwater CUL exceedances and residual LNAPL continue to be measured 
outside of the barrier wall. These conditions are known to both ODEQ and the USEPA and will 
continue to be monitored in accordance with the ODEQ-approved Final Performance Monitoring 
Plan. Ongoing residual LNAPL recovery will be performed as feasible when observed in 
monitoring wells. The barrier wall and air-sparge system are anticipated to continue reducing 
concentrations of RPCs and LNAPL outside of the barrier wall, and the efficacy of the remedy will 
be evaluated in the future via TZW sampling. A TZW sampling plan has not yet been proposed to 
ODEQ, but discussions with ODEQ are anticipated in either 2021 or 2022. As described in 
Section 4.2.3.1, an area of residual LNAPL is present outside the barrier wall on the shoreline of 
the PEO property. Groundwater data have not been collected for a number of RPCs at the PEO 
property, including cadmium, mercury, total PCBs, pesticides, BEHP, and dioxins/furans. These 
RPCs will be evaluated as part of the future groundwater investigation described below. 
Additionally, existing sediment sampling data are limited in this area, and the potential presence 
of NAPL in sediment is a data gap for the purposes of RD, which must include addressing sources 
of NAPL. Two sediment cores are proposed along the shoreline of the PEO property where LNAPL 
has previously been detected in groundwater to support RD; refer to the PDI Work Plan for 
additional details (Floyd|Snider 2020a).  

At the Time Oil property, groundwater CUL exceedances of arsenic and diesel-range TPH continue 
to be measured in the shoreline wells, associated with the known diesel-range petroleum plume 
present on the southwestern portion of the property. As described above, to address this 
contamination, monitored natural attenuation is currently being implemented (ODEQ 2019). 
Monitored natural attenuation (or potentially other SCMs) will continue to be implemented as 
part of the ongoing ODEQ-led cleanup process. Groundwater data have not been collected for a 
number of RPCs at the Time Oil property, including cadmium, mercury, total PCBs, pesticides, 
and dioxins/furans. These RPCs will be evaluated as part of the future groundwater investigation 
described below.  

For the SSMRY, the BIP SCE Report (Rieke Consulting 2020) concluded that the groundwater 
recontamination pathway is considered a medium priority (generally consistent with ODEQ 
2016), and the evaluation of potential SCMs is ongoing, as described in Section 4.2.2.3.  

Overall, the BIP SCE Report (Rieke Consulting 2020) and additional evaluation in this SAR identify 
several data gaps relative to groundwater recontamination. These data gaps will generally be 
addressed as part of the ODEQ-led source control process. The data gaps and proposed activities 
to address these data gaps include the following: 

• Data gaps identified in the SAR 

o Understanding the quality of groundwater discharge from the shoreline is 
necessary to evaluate recontamination risk. The existing shoreline monitoring well 
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network is proposed to be supplemented with additional monitoring wells to 
address some gaps in shoreline coverage. A shoreline groundwater monitoring 
work plan is currently under development and will be proposed as an addendum 
to the PDI Work Plan (Floyd|Snider 2020a). The groundwater monitoring work 
plan will describe installation of additional monitoring wells in the SSMRY and 
north of the IT Slip North Shore and a comprehensive groundwater monitoring 
program to be implemented. If groundwater contamination is observed at the 
shoreline, further investigation may need to be conducted into the uplands to 
identify the contamination source. There are limited data available for the seeps 
identified at the IT Slip Head, discussed in Section 4.2.3.3. As part of the 
forthcoming groundwater monitoring work plan, additional seep sampling will be 
proposed in the IT Slip Head to verify the current understanding that existing seep 
data are reflective of riverbank soil RPC concentrations rather than RPC 
concentrations in groundwater. The sampling methodology will be selected to 
minimize solids collected in the seep samples. This data collection effort addresses 
an ODEQ comment on the BIP SCE Report.  

o Groundwater seepage rate information may be needed to support RD, depending 
on the remedy selected. If necessary, data gaps relative to groundwater seepage 
rates would be addressed in a supplemental process to the PDI Work Plan.  

• Data gaps identified in the BIP SCE Report 

o Soil with PCB concentrations that could potentially contribute PCBs to the 
underlying shallow groundwater is present on Portland Container Lot 3, north of 
the IT Slip North Shore. This contaminated soil has been fully described in the 
BIP SCE Report (Rieke Consulting 2020). No groundwater samples have been 
collected between Lot 3 and the IT Slip. This data gap will be addressed with 
monitoring wells to be installed as part of the future groundwater investigation. 

o The groundwater flow gradient is not well defined in certain areas of the SSMRY. 
To address this data gap, flow gradient information will be collected from 
monitoring wells to be installed as part of the future groundwater investigation. 

o Groundwater data have not been collected since 2011 or 2012, depending on the 
monitoring well; this is identified as a data gap. Groundwater samples will be 
collected from all shallow monitoring wells in the SSMRY and analyzed for the 
COCs in Table 17 of the ROD. Groundwater will also be collected from additional 
monitoring wells to be installed as part of the future groundwater investigation. 

o Estimating the mass flux of RPCs to the Willamette River via the groundwater 
pathway is a key parameter is assessing the potential for groundwater migration 
to adversely affect Willamette River sediment and surface water. The mass flux 
calculation requires sufficient understanding of the shallow groundwater flow 
gradients and the hydraulic conductivity of the shallow groundwater unit. Pump 
tests will be performed in approximately six representative shallow monitoring 
wells to estimate the site-specific hydraulic conductivity in the western portion of 
the BIP (i.e., toward the Willamette River and IT Slip).  
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o Leakage from broken or misaligned stormwater conveyance pipes along the 
Willamette River and IT Slip shorelines could potentially contribute RPCs to the 
shallow groundwater near the Willamette River and result in RPC migration to the 
river. While the age of the pipes suggest that portions of the pipes might not be 
sound, the actual condition of the pipes is unknown. To understand the condition 
of the pipes, a camera survey will be performed in the main trunk lines of the 
stormwater pipes near the Willamette River and the IT Slip North Shore areas.  

In addition to the already implemented and proposed SCMs, future upland development 
activities at the properties may provide an opportunity to address residual recontamination risk 
posed by groundwater discharge. For example, existing unpaved areas of the properties could be 
paved if redevelopment occurs, thereby reducing groundwater transport potential and 
preventing migration of soil contaminants into groundwater.  

If any unacceptable contaminant concentrations in groundwater discharging to the Willamette 
River remain once uplands SCMs and development activities have been completed, the 
groundwater discharge would be addressed by riverbank reconstruction or application of capping 
technologies. Based on existing groundwater quality, this appears to be to be unnecessary. As 
envisioned in the ROD, capping amendments could be applied, consisting of an organic carbon 
treatment layer that reduces the mobility of contaminants migrating with groundwater into 
sediments. The evaluation of the necessity for capping amendments will be conducted later in 
the RD process. At that time, the need for seepage rate measurements and porewater sampling 
(further discussed in Section 5.3) would be evaluated.  

4.3 STORMWATER DISCHARGE 

The Uplands AOI includes many impervious surfaces (buildings, roadways, paved parking areas, 
etc.) that generate stormwater runoff. This stormwater runoff has the potential to contain 
contaminants in both dissolved and particulate phase from contact with contaminated surfaces. 
The majority of runoff flows to stormwater catch basins and manholes and enters conveyance 
systems that discharge to the Willamette River and IT Slip. Eight outfalls currently discharge 
stormwater from within the Uplands AOI: Outfall 2 located on the SSMRY Willamette River 
shoreline, Outfalls 18, 20, 20A, and 21 located at the IT Slip Head, Outfalls 22 and 23 located on 
the IT Slip North Shore, and WR-151 located on the Time Oil shoreline. Refer to Figure 3.6 for 
outfall locations, drainage basins, and conveyance infrastructure. In addition to stormwater 
outfall discharge, a portion of the stormwater runoff from the Uplands AOI that falls on or 
adjacent to riverbanks may flow overland directly to the river. The potential for overland flow is 
also discussed in this section. 

Outfall 19, which is also shown on Figure 3.6, was abandoned by Schnitzer at the SSMRY in 
September 2018; however, it is still available for discharge of sanitary sewer overflow from the 
City’s sanitary sewer system. As described in Section 3.2.1.1, the City has reported to ODEQ that 
it has no records that there has been an overflow from Outfall 19. 
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This section presents a summary of the conveyance systems, available information for 
stormwater quality, and implemented and proposed SCMs organized by outfall drainage basin. 
This section also identifies data gaps for the stormwater recontamination pathway and describes 
proposed activities to address these data gaps. Additionally, Table 4.3 provides a summary of the 
outfall characteristics, including diameter, approximate drainage area, approximate construction 
date, and condition. Table 4.4 provides a summary of the relevant stormwater quality data 
evaluated and SCMs implemented to date. Because stormwater concentrations in samples 
collected from upgradient locations in a drainage basin may differ significantly from 
concentrations in flows that are discharging from an outfall, outfall data are the focus of this 
evaluation, if available. Where outfall data are not available, stormwater solids data or 
stormwater data from another point in the conveyance system that is still downgradient of the 
contributing drainage area are discussed. Data from overland flow, if occurring, has not been 
collected. 

Stormwater data at the SSMRY have been collected from numerous locations and former outfalls 
over the years. The results of these samples are described in detail in the BIP SCE Report (Rieke 
Consulting 2020). For the purposes of evaluating source control sufficiency, data representative 
of current conditions are evaluated and discussed.  

Three lines of evidence are considered when evaluating source control sufficiency with respect 
to stormwater data: 

1. Stormwater data are compared to the surface water CULs identified in Table 17 of the 
ROD, where available. Total PAHs and diesel-range TPH do not have surface water 
CULs and are not discussed; however, results are presented in Table 4.5 for 
completeness. For dioxins/furans, individual congeners do not have surface water 
CULs; therefore, only dioxin/furan TEQ results are discussed. Stormwater solids data 
are compared to riverbank soil/sediment CULs identified in Table 17 of the ROD and 
in Table 4.6.  

2. Detected arsenic, cadmium, copper, zinc, total PCBs, BEHP, total PAHs, and total 
suspended solids (TSS)11 results are compared to ODEQ rank order curves, which 
represent an extensive dataset of industrial stormwater discharges to Portland Harbor 
(ODEQ 2015).12 ODEQ considers that data falling below the knee of the rank order 
curves (on the flatter portions of the rank order curves) are within the “typical” range 
of concentrations for industrial stormwater discharges to Portland Harbor and are a 
line of evidence that additional source controls are not necessary (ODEQ 2015).  

3. Results exceeding surface water CULs or ODEQ typical industrial concentrations are 
compared to surface water concentrations upriver of the PHSS. Upriver surface water 
concentrations are available for arsenic, copper, zinc, total PCBs, total chlordanes, 
total DDx, dieldrin, BEHP, total PAHs, and dioxin/furan TEQ; upriver concentrations 

 
11  TSS is included as a surrogate for particulate-bound stormwater contamination. 
12  Although ODEQ (2015) includes a rank order curve for mercury, there are no mercury detections in stormwater 

and, therefore, the ODEQ rank order curve is not presented.  
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for cPAH TEQ are not available. These concentrations are presented in Table 4.5 and 
are approximated based on histograms and scatter plots presented in Section 5.4 of 
Final RI Report (USEPA 2016a).  

Stormwater discharge from all of the drainage basins has previously been described in the BIP 
SCE Report (Rieke Consulting 2020); much of the information presented in this section describing 
the conveyance systems and stormwater quality is excerpted directly from that document. The 
BIP SCE Report also identifies potential uplands sources within the drainage basins in detail, 
which are summarized where relevant to the discussion. Refer to the BIP SCE Report for 
additional potential source information.  

4.3.1 Outfall 2 Drainage Basin 

4.3.1.1 Conveyance System Overview 

The nature and layout of the conveyance pipes and stormwater treatment system features 
recently constructed by Schnitzer are well understood. However, some of the collection and 
conveyance system in the Outfall 2 drainage basin was initially constructed as part of the WWII 
shipyard development or early Schnitzer operations in the 1970s, but nearly all of it has either 
been replaced or modified in the last 20 years. Figure 3.6 depicts the stormwater management 
infrastructure in the Outfall 2 drainage basin. This drainage basin collects stormwater only from 
the SSMRY operations and is approximately 56 acres.  

SSMRY stormwater runoff from the Outfall 2 drainage basin is collected through a series of catch 
basins and conveyed to a sump where the water is pumped through 150-micron screen filters to 
a 1,000,000-gallon storage tank (stormwater tank). The storage tank allows some additional 
settling of the stormwater, attenuates storm events, and is configured to allow collected 
stormwater to be pumped, as needed, to a second 1,000,000-gallon storage tank (process water 
tank), which provides makeup water for the SSMRY shredder cooling system. Excess stormwater 
is periodically pumped from the stormwater tank to a stormwater treatment system, described 
in further detail in Section 4.3.1.3. The treated stormwater is conveyed through a buried pipe to 
an existing 24-inch-diameter steel outfall on the bank of the Willamette River (Outfall 2). This 
discharge is permitted and monitored under the SSMRY’s NPDES 1200-Z Industrial Stormwater 
General Permit, Facility No. 108103. Figure 4.12 depicts the NPDES Permit coverage area. 

As noted on Figure 3.6, there are three areas, identified as containment/reuse areas, located 
within the Outfall 2 drainage basin where stormwater is captured and conveyed to the process 
water tank for use as shredder cooling makeup water. Stormwater from these three areas does 
not flow to the Outfall 2 stormwater system. 

4.3.1.2 Summary of Stormwater Investigations and Analytical Data 

Stormwater quality is represented by five stormwater samples collected in 2017 and 2018 after 
installation of the stormwater treatment system (described further below). These samples were 
collected from a treatment system sampling port immediately prior to outfall discharge and 
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analyzed for total metals, butyltins, PCBs (as congeners, or Aroclors and congeners), phthalates, 
PAHs, pesticides, dioxins/furans, TPH, TSS, and total organic carbon. The results were originally 
presented in memoranda from Rieke Consulting (Rieke Consulting 2017a and 2018a), included in 
Appendix C. Sampling details including storm event characteristics and relative sample collection 
times are presented in these references. 

Table 4.5 and Figure 4.13 present the detected results of the Outfall 2 drainage basin stormwater 
sample (designated B2-SP2) analyses compared against the ROD CUL criteria for surface water. 
Nine RPCs (arsenic, cadmium, mercury, total chlordanes, total DDx, dieldrin, BEHP, cPAH TEQ, and 
total PAHs) were not detected in any of the samples. Results indicate that two RPCs (total PCBs 
and dioxin/furan TEQ) have detected CUL exceedances. Overall exceedances for the RPCs ranged 
from 690 times the CUL (0.00441 µg/L) for total PCBs to 5,500 times the CUL (2.79 x 10-6 µg/L) for 
dioxin/furan TEQ. Although not identified as RPCs, copper and zinc were identified as stormwater 
COCs (refer to Section 2.3) and data are presented in Table 4.5. In B2-SP2, copper had detected 
low-level CUL exceedances in all stormwater samples, with concentrations up to 2.7 times the 
CUL. Zinc does not exceed its CUL in any sample. 

Figures 4.14 through 4.20 depict detected concentrations on ODEQ rank order curves for arsenic, 
cadmium, copper, zinc, total PCBs, total PAHs, and TSS, respectively. For copper, zinc, and total PCBs, 
detected concentrations were plotted onto their respective ODEQ rank order curves (Figures 4.16 
through 4.18), which indicate that the average and maximum concentrations are well below the 
knee of the curve and therefore consistent with typical industrial concentrations in Portland Harbor. 
Arsenic, cadmium, total PAHs, and TSS were not plotted on Figures 4.14, 4.15, 4.19 and 4.20, 
respectively, because they were not detected, with reporting limits below the knee of the curve.  

Concentrations of total PCBs and dioxin/furan TEQ in stormwater were approximately 50 to 
100 times greater than the surface water concentrations measured upriver of the PHSS, although 
dioxin/furan TEQ concentrations were largely due to non-detect values for individual congeners 
in the TEQ sum. Copper and zinc also exceeded their upriver surface water concentrations. 

The BIP SCE Report notes that the elevated total PCB concentrations, although consistent with 
typical industrial concentrations, may pose a recontamination risk due the large stormwater 
volume discharged from the SSMRY (about 4,000,000 cubic feet per year). 

4.3.1.3 Summary of Source Control Measures 

The current stormwater management system for the Outfall 2 drainage basin is the result of 
implementation of numerous SCMs and improvements to the original stormwater system made 
by Schnitzer since they began operating on the SSMRY area. These SCMs are summarized in 
Table 4.4 and include the following: 

• Between 2009 and 2012, 14 drainage basins were consolidated into the Outfall 2 
drainage basin and former Outfall 5b (located on the Willamette River shoreline near 
the mouth of the IT Slip) was abandoned.  

• In 2009, three in-line separators and screen micro-filters and the 1,000,000-gallon 
stormwater storage tank were constructed.  
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• In 2015, the SSMRY stormwater treatment system was constructed,13 which consists 
of the following treatment train: 

o Electrocoagulation (EC) treatment system that coagulates fine particles, oxidizes 
metals, precipitates contaminants, and de-emulsifies emulsified oils 

o Clarification and filtration system where coagulated solids, fines, and heavy metal 
ions are removed 

o Granular activated carbon (GAC) polishing filtration system 

• In May 2016, the former Outfall 1 drainage basin along the southern portion of the 
SSMRY was consolidated into the Outfall 2 drainage basin and former Outfall 1 was 
abandoned. 

The EC/filtration/GAC treatment system is designed to manage stormwater flows of 600 gallons 
per minute. While the system includes a bypass where stormwater flows to the Willamette River 
without treatment during extreme high flow conditions, the large treatment flow rate and the 
two 1,000,000-gallon storage tanks have prevented any bypass conditions since treatment was 
installed.  

In 2017, new stormwater collection and conveyance infrastructure was constructed in the former 
Outfall 19 drainage basin (a small basin located near the IT Slip Head) to capture stormwater 
runoff and convey it to the Outfall 2 drainage basin treatment system prior to discharge. The 
former Outfall 19 drainage basin infrastructure including Outfall 19 were abandoned by Schnitzer 
in September 2018. 

Under their NPDES 1200-Z Industrial Stormwater General Permit, Schnitzer has prepared a 
Stormwater Pollution Control Plan (SWPCP). The SWPCP specifies a number of BMPs that 
Schnitzer employees implement to minimize releases of hazardous substances to stormwater as 
part of their SCMs. These BMPs are described in detail in the BIP SCE Report (Rieke Consulting 
2020) and are not further described here.  

Consistent with the Portland Harbor Upland Source Control Summary Report (ODEQ 2016), the 
BIP SCE Report (Rieke Consulting 2020) identifies stormwater from Outfall 2 as a high priority 
pathway for recontamination by PCBs, despite the significant improvements implemented to 
date. Therefore, as part of the ongoing ODEQ-led source control process, Schnitzer intends to 
prepare an SCM alternatives evaluation identifying and evaluating potential additional 
stormwater treatment processes and features to further reduce the total PCB concentrations in 
the Outfall 2 discharge. The evaluation will identify candidate processes and features, including 
no action, and determine the most feasible additional stormwater SCM. The SCM evaluation will 
recognize the very high level of treatment already achieved by the current treatment system and 
the Best Available Treatment technology that is used in the current treatment system.  

 
13  The SSMRY treatment system became operational in January 2016. 
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Additionally, as described in the BIP SCE Report (Rieke Consulting 2020), total PCB soil 
contamination is present in unpaved areas in the eastern portion of the Outfall 2 drainage basin 
(former Outfall 1 drainage basin). Soil eroding from this surface may, over time, increase loading 
to the treatment system and impact system performance. This soil is expected to be addressed 
by the construction of the Heavy Media Facility described in Section 4.2.2.3. 

Finally, the BIP SCE Report notes that Schnitzer will evaluate actions to reduce soil track-out from 
the SSMRY, including consideration of a wheel wash along the Schnitzer Scale Access Road, 
specific traffic management protocols, and paving selected portions of the currently unpaved 
SSMRY areas. In the recently submitted SCE Work Plan (Floyd|Snider 2020b), a wheel wash was 
proposed at the Schnitzer Scale and Northwest Pipe Access Road entrance to the SSMRY. The 
wheel wash design is currently under evaluation by Schnitzer.  

4.3.2 Outfall 18 Drainage Basin 

4.3.2.1 Conveyance System Overview 

Outfall 18 is located in the southeastern corner of the IT Slip. The Outfall 18 drainage basin covers 
most of the southeastern corner of the Uplands AOI and is approximately 80 acres. Figure 3.6 
presents the stormwater system infrastructure in this drainage basin. Many of the conveyance 
features contained within the Outfall 18 drainage basin were originally installed in the 1940s with 
construction of the WWII shipyard. As development of parcels now contained within the BIP 
occurred in the late 1970s and early 1980s, new conveyance was added and existing conveyance 
features were connected to trunk lines discharging to Outfall 18. There are no as-built drawings 
for the stormwater infrastructure and there is uncertainty regarding the specific layout and 
buried features of the system. The exception to this is the infrastructure at the Northwest Pipe 
property, where an investigation of stormwater conveyance was conducted in 2010 as required 
by ODEQ (Jacobs 2020b). The infrastructure in the Outfall 18 drainage basin installed prior to the 
1990s has the potential to be in poor condition.  

As described in Section 3.2.2.1, the Outfall 18 drainage basin collects stormwater from three 
uplands areas located within the BIP (including the BIP Basin 18 Area, portions of the SSMRY, and 
a portion of the BIP Tract A Area), the Northwest Pipe property, the Lampros Steel property, the 
Dunkin & Bush property, and portions of N Time Oil Road and N Sever Road. A brief summary of 
stormwater conveyance to Outfall 18 from these properties includes the following: 

• In the BIP Basin 18 Area, operations are currently conducted by IRC Aluminum, 
Western Machine, Pacific Leasing/Western Trucking, and Northwest Pipe in different 
areas of the property (Rieke Consulting 2020). Cutting water used by IRC Aluminum 
during their metal cutting operations goes through a solids settling basin and is then 
discharged to the stormwater system. All wastewater generated by Western Machine 
is collected, filtered, and discharged to the sanitary sewer and they have obtained a 
stormwater “no exposure certificate” from the City’s Bureau of Environmental 
Services for their operations. Occasional pressure-washing is performed outside 
Pacific Leasing/Western Trucking’s building, but this water is collected and 
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transported off-site. Northwest Pipe has obtained a stormwater “no exposure 
certificate” from the City Bureau of Environmental Services for their storage area 
within the BIP Basin 18 Area. 

• The eastern end of the Schnitzer Scale Access Road located along the southern 
boundary of the SSMRY.  

• The eastern half of the BIP Tract A Area contains catch basins that convey stormwater 
to the Lampros Steel property stormwater collection system, which ultimately 
discharges to Outfall 18.  

• Discharge from the Northwest Pipe property is authorized by ODEQ under a NPDES 
1200-Z Industrial Stormwater General Permit, Facility No. 6739 (refer to Figure 4.12). 
There are two stormwater lines that carry stormwater from the Northwest Pipe 
property’s larger area to Outfall 18. Both stormwater lines currently have stormwater 
treatment systems in place to treat stormwater prior to discharge. Stormwater from 
three isolated drainage zones do not discharge to Outfall 18. The stormwater 
accumulation from those areas is recycled and reused onsite, discharged to the City’s 
sanitary sewer system, or evaporated. Northwest Pipe has received three NPDES 
sampling waivers from the City Bureau of Environmental Services for the entire 
property. Further details on the current Northwest Pipe stormwater collection and 
treatment system are provided in the Northwest Pipe Company Source Control 
Evaluation in Support of No Further Action Source Control Decision Report (Jacobs 
2020b).  

• Discharge from the Lampros Steel property is authorized by ODEQ under a NPDES 
1200-Z Industrial Stormwater General Permit, Facility No. 125660 (refer to 
Figure 4.12).  

• Until recently, some limited stormwater runoff from the PGE Rivergate Electrical 
Substations property, located east of the Uplands AOI, was conveyed to Outfall 18 via 
ponded areas along N Time Oil Road (ODEQ 2020c). In 2019, PGE completed 
stormwater drainage improvements, including installation of additional infiltration 
facilities and stormwater controls, to eliminate this pathway. An ODEQ source control 
decision was issued in July 2020 that concluded that stormwater from the PGE 
Rivergate Electrical Substations property has been excluded as a potential pathway to 
the Willamette River (ODEQ 2020c).  

• The Dunkin & Bush property covers approximately 0.6 acres located just north of the 
BIP Basin 18 Area and discharges through Outfall 18. Dunkin & Bush does not operate 
under a NPDES 1200-Z Industrial Stormwater General Permit. 

• Runoff from a portion of N Sever Road, located south of the Lampros Steel property 
and north and east of the Dunkin & Bush property, discharges to Outfall 18. This 
portion of N Sever Road covers approximately 2.3 acres. 
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4.3.2.2 Summary of Stormwater Investigations and Recontamination Potential Chemical 
Data 

Stormwater samples were collected from Outfall 18 by the LWG in 2007 (LWG 2008). These 
results pre-date implementation of source control measures at properties within the Outfall 18 
drainage basin and are described in Section 4.3.2.3. 

The most recent stormwater sample collected from Outfall 18 was collected by Schnitzer in 
October 2016. The results of this sample were originally presented in a memorandum from Rieke 
Consulting (Rieke Consulting 2017b), included in Appendix C. The stormwater sample was 
analyzed for total metals, butyltins, PCBs (as Aroclors and congeners), phthalates, PAHs, 
dioxins/furans, TPH, TSS, and total organic carbon. The memorandum submitted to ODEQ 
included the analytical laboratory reports and a discussion of the representativeness of the 
samples (i.e., relationship of storm event timing and sample collection).  

Table 4.5 and Figure 4.13 present the detected results of the 2016 Outfall 18 stormwater sample 
(designated B18-OF18) analyses compared against the ROD CUL criteria for surface water. Three 
RPCs (total PCBs, cPAH TEQ, and dioxin/furan TEQ) had detected CUL exceedances. Overall 
exceedances ranged from 400 times the CUL (0.047 µg/L) for cPAH TEQ to 4,200 times the CUL 
(2.16 x 10-6 µg/L) for dioxin/furan TEQ. Although not identified as RPCs, copper and zinc were 
identified as stormwater COCs (refer to Section 2.3) and data are presented in Table 4.5. Copper 
and zinc both had detected low-level CUL exceedances at B18-OF18, up to 1.6 times the CUL for 
copper and 1.4 times the CUL for zinc. 

Copper, zinc, total PCBs and total PAHs concentrations were plotted onto the ODEQ rank order 
curve (Figures 4.16 through 4.19). Average and maximum copper, zinc, total PCBs, and total PAHs 
concentrations are below the knee of the curve and therefore consistent with typical industrial 
concentrations in Portland Harbor. Arsenic, cadmium, and TSS were not detected and therefore 
were not plotted on Figures 4.14, 4.15, and 4.20.  

For total PCBs, total PAHs, and dioxin/furan TEQ, stormwater concentrations were approximately 
140, 21, and 43 times the surface water concentrations measured upriver of the PHSS, 
respectively. Copper and zinc also exceeded their upriver surface water concentrations.  

4.3.2.3 Summary of Source Control Measures 

The SCMs implemented and proposed on specific properties within the Outfall 18 drainage basin 
are summarized in Table 4.4 and described in this section, within the exception of the SCMs 
proposed for the BIP Tract A Area, which are described in Section 4.3.3. Because all of the 
Outfall 18 drainage basin area properties are not owned or operated by Schnitzer, additional 
coordination with property owners, including access, is necessary to complete additional SCE 
tasks and implement SCMs.  
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BIP Basin 18 Area 

SCMs performed to date by Outfall 18 drainage basin property owners include pavement repairs 
in the northern portion of the SSMRY and cleanout in August 2015 of the Outfall 18 discharge 
pipe from a manhole about 200 feet upgradient to the southwest manhole on the Lampros 
property. Some additional cleanout was conducted in October 2020 as described in the SCE Work 
Plan (Floyd|Snider 2020b). The property owners also perform a number of BMPs in the area, 
including periodic catch basin and oil/water separator cleanout, annual washing and sweeping of 
asphalt areas, maintenance of filter socks within catch basins, and minimizing or eliminating 
outside operations or material storage. 

Schnitzer has identified the following SCM to be implemented on the SSMRY (Schnitzer Scale 
Access Road) within the Outfall 18 drainage basin: 

• Rerouting Catch Basin F-6. Catch basin F-6 is located in the southwest corner of the 
Outfall 18 drainage basin and has been designed as an Outfall 18 drainage basin SCM. 
An April 1, 2019, memorandum describes this SCM, which was approved by ODEQ in 
November 2019 (Rieke Consulting 2019). The SCM consists of abandoning the existing 
catch basin F-6 and grading the area around it to direct flow to a conveyance swale 
along the northern edge of Schnitzer Scale Access Road. At the western terminus of 
the swale, a new catch basin will capture the water and connect it to the existing 
Schnitzer stormwater conveyance system. The conveyance system will direct the 
water to the SSMRY stormwater treatment system described in Section 4.3.1. 
Monitoring of the SSMRY discharge will be performed after rerouting catch basin F-6 
to confirm that adequate stormwater treatment continues to be achieved at the 
SSMRY stormwater treatment system.  

Northwest Pipe 

In February 2020, Northwest Pipe submitted their Source Control Evaluation in Support of 
No Further Action Source Control Decision (Jacobs 2020b). This document was a revised version 
of documents previously submitted in 2005, 2014, and 2015 and describes the extensive SCMs 
performed at Northwest Pipe to date, including contaminated soil removal, paving exposed soil 
and pavement repair, coating a 6-acre roof, stormwater system modifications (conveyance 
system reconfiguration and installation of treatment system measures) and numerous BMPs 
including line cleaning and catch basin filter fabric installation, among others. All of the 
Northwest Pipe property discharges stormwater through Outfall 18 after passing through an 
Aquip® stormwater filtration system. These SCMs are not further described here.  

Following implementation of these stormwater systems and controls, ODEQ has indicated that 
the potential for sediment recontamination by stormwater discharges from the site will be 
considered low (ODEQ 2016). Northwest Pipe has requested that ODEQ issue a Source Control 
Determination of No Further Action for stormwater and groundwater (Jacobs 2020b). This 
request is under final ODEQ review at the time this SAR was prepared, and Northwest Pipe 
expects a Source Control Decision will be issued. 
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Lampros Steel 

Lampros is currently performing an SCE under a 2011 Voluntary Agreement with ODEQ. Lampros 
has collected and analyzed stormwater, storm solids, and in-line sediment samples. Initial 
sampling of storm solids and stormwater indicated elevated concentrations of suspended solids 
and contaminants, warranting implementation of stormwater source controls. Site-wide, 
pavement is in poor condition, which likely contributes to high concentrations of suspended 
solids in stormwater (ODEQ 2016). To improve stormwater quality, the site repaved areas around 
some stormwater inlets, reconfigured a hillslope discharge point of run-on to control erosion, 
removed site debris, jet cleaned sections of stormwater lines, and swept. Stormwater sampling 
following implementation of these measures indicated that solids and associated contaminants 
remain elevated and additional SCMs are warranted. All results have been provided to ODEQ in 
various reports, and ODEQ has requested additional SCE and SCMs. ODEQ considers the 
stormwater pathway to be uncontrolled and that the potential for sediment recontamination 
from Lampros as high (ODEQ 2016). The owners of Lampros are currently considering stormwater 
treatment system options. 

Dunkin & Bush 

As described in the BIP SCE Report, ODEQ has not requested Dunkin & Bush perform an SCE and 
no SCE sampling has been performed by Dunkin & Bush. Although the Dunkin & Bush property is 
not within the BIP and not included in the Schnitzer ODEQ Voluntary Agreement, Schnitzer 
performed limited SCE stormwater and stormwater solids sampling on the Dunkin & Bush 
property in 2016, with the results presented in the BIP SCE Report. Total PCBs and dioxins/furans 
were detected in the stormwater samples at concentrations greater than 1,000 times surface 
water CULs. Total PCBs and dioxins/furans were detected in the catch basin stormwater solids 
samples at concentrations greater than 100 and 1,000 times, respectively, the riverbank 
soil/sediment CULs. Based on these data, implementation of SCMs is anticipated to be required. 
Because ODEQ has not requested Dunkin & Bush perform an SCE, the regulatory process under 
which the SCE and SCM implementation will occur is not clear at this time.  

4.3.3 Outfall 20 and 20A Drainage Basins 

4.3.3.1 Conveyance System Overview 

Outfall 20 is thought to drain an approximately 2.2-acre area just north of the IT Slip Head, and 
Outfall 20A is thought to drain an approximately 1.0-acre area just northeast of the IT Slip Head 
(Rieke Consulting 2020). The Outfall 20 drainage basin is a predominately paved area that collects 
stormwater from the western end of the BIP Tract A Area (or N Burgard Way), and a small portion 
of the SSMRY. The Outfall 20A drainage basin collects stormwater from an approximately 
500-foot-long paved section of the BIP Tract A Area. Notwithstanding the above, there is great 
uncertainty in the specific areas drained by the two outfalls. 

Figure 3.6 shows the inferred layout of the stormwater infrastructure of Outfalls 20 and 20A. 
Stormwater runoff is collected in catch basins present in N Burgard Way. The catch basins and 
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conveyance pipes beneath N Burgard Way were apparently constructed in the early 1980s when 
the current roadway was constructed. Some of the catch basins are currently plugged. The nature 
of the buried pipe system that conveys collected stormwater from the central and western 
portion of the BIP Tract A Area to Outfall 20 and Outfall 20A is unknown. Conveyance associated 
with Outfall 20 was originally installed in the 1940s with construction of the WWII shipyard. It is 
unknown when the Outfall 20A conveyance was originally constructed. No as-built drawings for 
the stormwater infrastructure are available. Camera surveys, smoke testing, dye testing, and 
geophysical surveys have been performed to assess the connection(s) between the catch basins 
and Outfall 20 and Outfall 20A. An actual discharge pipe does not appear to exist for Outfall 20 
anymore; its discharge daylights from the IT Slip Head in a vegetated area. Based on dye test 
results, there also appears to be a connection between Outfall 20 and the City’s sanitary sewer 
system running north/south across the IT Slip Head. Additionally, breaks in the conveyance 
system are likely present, resulting in collected stormwater infiltrating into the subsurface. 

4.3.3.2 Summary of Stormwater Investigations and Recontamination Potential Chemical 
Data 

Stormwater samples have been collected from Outfall 20 discharge in November 2013, January 
and March 2014, and January and April 2018 (designated B20-SP1) and analyzed for total and 
dissolved metals, butyltins, PCBs (as Aroclors or both Aroclors and congeners), phthalates, PAHs, 
pesticides, dioxins/furans, TPH, TSS, and total organic carbon. These results were originally 
presented in a series of memoranda submitted to ODEQ in January 2014 (Bridgewater Group 
2014a), April 2014 (Bridgewater Group 2014b), June 2014 (Bridgewater Group 2014c), 
March 2018 (Rieke Consulting 2018b), and May 2018 (Rieke Consulting 2018c), included in 
Appendix C.  

To evaluate potential Outfall 20A discharge quality, two stormwater solids samples (designated 
B20A-SWCB and B20A-NWCB) were collected in 2013 from catch basins in the central portion of 
the BIP Tract A Area. Stormwater solids were analyzed for the same analytical suite as 
stormwater, with the exception of TSS. Figure 4.13 present the stormwater and stormwater 
solids sample locations and results.  

Table 4.5 and Figure 4.13 present the detected results of the Outfall 20 stormwater sample 
analyses compared against the ROD CUL criteria for surface water. Five RPCs (arsenic, cadmium, 
total PCBs, cPAH TEQ, and dioxin/furan TEQ) had detected CUL exceedances. Overall 
exceedances ranged from 3.5 times the CUL (0.33 µg/L) for cadmium to 93,000 times the CUL 
(4.72 x 10-5) for dioxin/furan TEQ. Although not identified as RPCs, copper and zinc were 
identified as stormwater COCs (refer to Section 2.3) and data are presented in Table 4.5. Copper 
and zinc both had detected CUL exceedances at B20-SP1 with exceedances up to 22 times the 
CUL for copper and 20 times the CUL for zinc. RPC, copper, and zinc concentrations were also 
elevated compared to surface water concentrations measured upriver of the PHSS.  

Arsenic, cadmium, copper, zinc, total PCBs, and total PAHs data were plotted onto their 
respective ODEQ rank order curves (Figures 4.14 through 4.19), which indicate that 
concentrations are generally at or below the knee of the curve and therefore consistent with 
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typical industrial concentrations in Portland Harbor, with the exception of total PAHs. Both 
average and maximum concentrations of total PAHs in Outfall 20 stormwater samples are greater 
than typical industrial concentrations in Portland Harbor. 

The Outfall 20 samples were collected from a small rivulet daylighting from the IT Slip Head 
riverbank where the historical outfall structure previously existed (no outfall structure currently 
exists). Bank soil was likely suspended in the rivulet and captured in the Outfall 20 sample. As 
depicted in Figure 4.20, TSS in the Outfall 20 stormwater samples is high relative to typical 
industrial concentrations and compared against stormwater collected from other basins. RPCs 
with a high affinity for absorbing onto soil particles (e.g., metals, PCBs, PAHs, and dioxins/furans) 
were likely present on these suspended bank soils, and their presence in the stormwater sample 
are not representative of their presence in the actual Outfall 20 stormwater basin.  

For stormwater solids in the BIP Tract A Area catch basin samples, the data indicate that the 
majority of RPCs were detected at concentrations exceeding CULs, with the exceptions of arsenic, 
mercury, and dioxin/furan TEQ at one location (NW CB), pesticides, and possibly diesel-range TPH 
(which was not detected, but at elevated reporting limits relative to the CUL). Additionally, PTW 
threshold exceedances were detected for total PCBs, and RAL exceedances were detected for 
total PAHs and PeCDD in both samples. It is important to note that these stormwater solids data 
are not necessarily representative of concentrations discharging in stormwater. Table 4.6 
presents the stormwater solids data.  

4.3.3.3 Summary of Source Control Measures 

To date, no SCMs have been performed in the Outfall 20 or Outfall 20A drainage basins. 
Consistent with the Portland Harbor Upland Source Control Summary Report (ODEQ 2016), the 
BIP SCE Report (Rieke Consulting 2020) identifies stormwater from Outfalls 20 and 20A as a high 
priority pathway to address relative to recontamination potential. Therefore, as part of the 
ODEQ-led source control process, Schnitzer is developing an SCM for BIP Tract A Area. The BIP 
Tract A Area SCM will include abandonment and sealing of the existing stormwater conveyance 
system, and installation of a new stormwater collection and conveyance system. The new 
infrastructure is anticipated to include biofiltration and settlement treatment features and 
ultimately discharge to existing Outfall 21. The SCM will also include preparation and 
implementation of a maintenance program to reduce suspended solids and contaminant loading 
to the stormwater runoff. The preliminary design of the BIP Tract A Area SCM was submitted to 
ODEQ on October 7, 2020, and resubmitted with revisions on November 25, 2020. Conditional 
approval of the preliminary design was received from ODEQ on December 9, 2020, and the final 
memorandum was resubmitted on December 16, 2020. Based on the conditional approval, the 
final design is in progress. Construction of the proposed BIP Tract A Area SCM will require 
coordination with other owners and operators in the BIP Tract A Area.  
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4.3.4 Outfall 21 Drainage Basin 

4.3.4.1 Conveyance System Overview 

Figure 3.6 depicts the stormwater system infrastructure in the Outfall 21 drainage basin. The 
Outfall 21 drainage basin covers a portion of the northeastern corner of the Uplands AOI and is 
approximately 24 acres. It contains portions of three uplands properties, including Portland 
Container, Pro Truck Lines/Romar, and BIP Lots 7, 8, and 9. Schnitzer constructed the primary 
conveyance system lying along the western edge of Lot 9 and running along the northern edge 
and through the central portion of the Portland Container property to Outfall 21 in 1994.  

On the BIP Lots 7, 8, 9 property, stormwater from Lot 9 and the northern portions of Lots 7 and 8 
is conveyed to Outfall 21. The infrastructure on the Lot 9 portion is believed to have been 
constructed when the building was constructed in 1979. Discharge from the Lot 9 system prior 
to construction of the City conveyance system is unknown but may have been conveyed to the 
north toward the Columbia Slough. Stormwater on the remaining unpaved portions of Lots 7 
and 8 either infiltrates into the gravel surface or is captured in a bio-infiltration planter located 
along the eastern edge of Lot 8. As described in Section 4.3.2, stormwater collected from the 
small paved driveway area on Lot 8, as well as any overflow discharge from the bio-infiltration 
planter is discharged to a ditch along N Time Oil Road.  

The stormwater infrastructure in the eastern portion of the Portland Container property 
(historically referred to as Lots 4, 5, and 6) was constructed in phases between 2008 and 2017 
and currently consists of infiltration features (catch basins, ponds, and swales), biofiltration, and 
settling systems. Much of the stormwater on the western portion (historically referred to as 
Lot 3) infiltrates with limited surface flow toward Lot 4, where stormwater is collected and 
treated in the Portland Container system described above. Much of the stormwater on the far 
western portion of the Portland Container property infiltrates. The remainder of the stormwater 
in this western portion is conveyed to a flow-through stormwater planter located along the 
western boundary of Lot 3, which was constructed in 2019 (Evren Northwest 2019, Rieke 
Consulting 2020; refer to Figure 3.6). Any overflow from this planter is conveyed to the Outfall 21 
drainage system (Rieke Consulting 2020). Portland Container has a NPDES 1200-Z Industrial 
Stormwater General Permit for the management of stormwater on their property, Facility 
No. 111236 (refer to Figure 4.12). 

The western half of the Pro Truck Lines/Romar property is developed and paved, while the 
eastern half remains undeveloped. Stormwater from the western half of the property is 
conveyed to Outfall 21 (Rieke Consulting 2020). The eastern half of the property either 
infiltrates or drains to a swale located in the northeastern corner of the property. Overflow 
from this swale is thought to discharge to the Columbia Slough. PS Trucking, Inc. obtained a 
stormwater “no exposure certificate” from the City’s Bureau of Environmental Services for their 
operations in February 2019. 
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4.3.4.2 Summary of Stormwater Investigations and Recontamination Potential Chemical 
Data 

Stormwater samples have not been collected directly from Outfall 21 discharge. However, catch 
basin stormwater samples collected from location B21-SWP6, downgradient of all of the 
contributing drainage area, are considered representative of Outfall 21 drainage basin discharge. 
Schnitzer has collected five stormwater samples at B21-SWP6 between November 2012 and 
April 2018. These results were originally presented in a series of memoranda submitted to ODEQ 
in March 2013 (Bridgewater Group 2013b), April 2013 (Bridgewater Group 2013c), June 2014 
(Bridgewater Group 2014d), March 2018 (Rieke Consulting 2018d), and June 2018 (Rieke 
Consulting 2018e), included in Appendix C. Stormwater samples were analyzed for metals, 
butyltins, PCBs (as congeners or Aroclors and congeners), phthalates, PAHs, dioxins/furans, TPH, 
TSS, and total organic carbon. The memorandum submitted to ODEQ included the analytical 
laboratory reports and a discussion of the representativeness of the samples (i.e., relationship of 
storm event timing and sample collection). 

Table 4.5 and Figure 4.13 present the results of the Outfall 21 drainage basin stormwater sample 
(designated B21-SWP6) analyses compared against the ROD CUL criteria for surface water. 
Importantly, while the 2012 through 2014 samples are discussed above for completeness; these 
samples are not considered representative of existing Outfall 21 drainage basin stormwater 
quality. These samples were collected before Portland Container completed a major upgrade of 
the stormwater management system for the eastern portion of their property. Therefore, the 
most recent two stormwater samples collected from the Outfall 21 drainage basin are the focus 
of the discussion and data presentation because they are considered the most representative of 
existing source control conditions.   

Results indicate that three RPCs (arsenic, total PCBs, and dioxin/furan TEQ) reported detected 
CUL exceedances. Overall exceedances ranged from 61 times the CUL (1.1 µg/L) for arsenic to 
10,000 times the CUL (0.0651 µg/L) for total PCBs. Although not identified as RPCs, copper and 
zinc were identified as stormwater COCs (refer to Section 2.3) and data are presented in 
Table 4.5. Copper and zinc both had detected low-level CUL exceedances at B21-SWP6, up to 
4 times the CUL for copper and 3 times the CUL for zinc. 

Arsenic, copper, zinc, total PCBs, total PAHs, and TSS data were plotted onto their respective 
ODEQ rank order curves (Figures 4.14 and 4.16 through 4.20), which indicate that concentrations 
are generally at or below the knee of the curve, with the exception of the maximum arsenic 
concentration of 2.8 µg/L, collected in April 2018. This concentration falls slightly above the 
flatter portion of the curve. Concentrations are therefore generally consistent with typical 
industrial concentrations in Portland Harbor, with arsenic potentially slightly elevated.   

For arsenic, total PCBs, total PAHs, and dioxin/furan TEQ, stormwater concentrations were 
approximately 10 to 650 times the surface water concentrations measured upriver of the PHSS, 
respectively (USEPA 2016a). Copper and zinc also exceeded their upriver surface water 
concentrations. 
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4.3.4.3 Summary of Source Control Measures 

The BIP SCE Report identifies stormwater from Outfall 21 as a high priority pathway for 
recontamination. Because all of the Outfall 21 drainage basin area properties are not owned or 
operated by Schnitzer, additional coordination with property owners, including access, is 
necessary to complete the additional SCE tasks and implement SCMs. SCEs and SCMs by property 
are presented in this section and summarized in Table 4.4. 

Portland Container 

Portland Container has constructed major stormwater management features on the eastern 
portion of the property (Lots 4, 5, and 6) over the past 12 years. The construction of the 
flocculant, settling, and filtration systems has greatly improved the stormwater quality from this 
portion of the property and, as a result, the overall discharge from the Outfall 21 drainage basin 
area. Detailed analyses of Portland Container stormwater data provided in the BIP SCE Report 
demonstrate the effectiveness of the Portland Container stormwater infrastructure 
improvements. However, despite the effectiveness of the Portland Container SCM at reducing 
RPC concentrations, total PCB concentrations (measured as congeners) remain elevated in the 
samples collected in January and April 2018, with concentrations approximately 600 times the 
surface water CUL. More recent sampling conducted by Portland Container under their NPDES 
1200-Z Industrial Stormwater General Permit in October and November 2018 and February 2020 
have not detected total PCBs (measured as Aroclors) in stormwater discharge. However, these 
samples had greater reporting limits than the samples where total PCBs were previously detected 
when measured as congeners. Reporting limits in these samples were approximately 
15,000 times the surface water CUL. Therefore, as part of the ODEQ-led source control process, 
Schnitzer will work with the Portland Container property owner to prepare an SCM alternatives 
evaluation identifying and evaluating potential additional stormwater treatment processes and 
features to further reduce the PCB concentrations in stormwater discharge from the eastern 
portion of the property. The evaluation will identify candidate processes and features, including 
no action, and determine the most feasible additional stormwater SCM.  

Portland Container also constructed stormwater management infrastructure to manage 
stormwater on the far western portion of the property as described in Section 4.3.4.1. This 
system, in particular the bio-filtration planter, is anticipated to reduce suspended solids and 
associated hazardous substances in the stormwater discharging off the far western portion of the 
Portland Container property. Sampling of the bio-filtration planter effluent has not been 
performed to date to confirm the system effectiveness. Sampling of this effluent is proposed in 
the BIP SCE Report (Rieke Consulting 2020). 

BIP Lots 7, 8, and 9 

Stormwater infrastructure was constructed on Lots 7 and 8 in 2018 to manage stormwater runoff 
from the area. The infrastructure provides treatment through settlement and bio-filtration and 
facilitates infiltration of the collected and treated storm water. Stormwater does not discharge 
from Lots 7 and 8 except under extreme wet weather conditions (overflow from the bio-filtration 



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT  Sufficiency Assessment Report 
Page 4-36   

unit has not been observed to date). Runoff from the limited paved driveway area is captured in 
a trench drain that discharges to the ditch along the western edge of N Time Oil Road. This SCM 
is anticipated to effectively prevent material migration of RPCs from Lots 7 and 8 to the 
Willamette River, but the efficacy of the SCM has not yet been verified by Schnitzer. 

The understanding of current Lot 9 owner/tenant activities, materials, and BMPs is based on a 
tenant review performed several years ago. An updated review of Lot 9 tenant activities, 
materials, and BMPs is therefore necessary and is proposed in the BIP SCE Report (Rieke 
Consulting 2020). In stormwater samples collected in 2018 from within Lot 9, arsenic, total PCBs, 
cPAH TEQ, BEHP, and dioxin/furan TEQ were detected at concentrations between 22 (BEHP) and 
7,700 (total PCBs) times greater than their surface water CULs (refer to the BIP SCE Report for 
additional details; Rieke Consulting 2020). Based on the RPC concentrations in these samples, 
SCMs are appropriate on Lot 9, including increased/improved pavement sweeping and roof 
cleaning, followed by additional stormwater sampling to evaluate the effectiveness of the SCMs. 
Additional Lot 9 SCMs may be also identified from the tenant activity and BMP review. 

Pro Truck Lines/Romar 

Stormwater from Pro Truck Lines/Romar enters the Outfall 21 conveyance system in the 
northwest corner of Portland Container Lot 4. Arsenic, total PCBs, total DDx, cPAH TEQ, BEHP, 
and dioxin/furan TEQ were detected at concentrations between 7 (total DDx) and 
4,300 (dioxin/furan TEQ) times greater than their surface water CULs in stormwater samples 
collected in 2012, 2013, 2014, and 2018 from a catch basin immediately upgradient of Portland 
Container Lot 4 (immediately downgradient of Pro Truck Lines/Romar stormwater discharge). 
Refer to the BIP SCE Report for additional details. Total PCBs were detected at concentrations up 
to 3,000 times the CUL. Because much of Pro Truck Lines/Romar is paved, large flow volumes are 
anticipated from Pro Truck Lines/Romar relative to the Portland Container properties, which have 
very little paved area. Given that, additional SCE and possible SCMs are appropriate for Pro Truck 
Lines/Romar. Note that this conclusion is in contrast to the February 28, 2006, ODEQ Source 
Control Decision memorandum (ODEQ 2006), which concluded that Pro Truck Lines/Romar “is 
not a current or reasonable likely future source of contamination to the Willamette River and 
that no source control measures are required at this time.”  

Stormwater sampling within the Pro Truck Lines/Romar property should be performed to identify 
possible RPC sources for further evaluation of potential SCMs. This sampling would be performed 
as part of the ODEQ-led source control process by others outside the Schnitzer/ODEQ Voluntary 
Agreement given that the property is not included in the BIP and is not owned or controlled by 
Schnitzer. 

4.3.5 Outfalls 22 and 23 Drainage Basins 

4.3.5.1 Conveyance System Overview 

Figure 3.6 depicts the stormwater system infrastructure in the Outfall 22 and Outfall 23 drainage 
basin areas. The infrastructure consists of two stormwater outfalls (Outfall 22 and Outfall 23) and 
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their associated conveyance features. Outfall 22 and Outfall 23 both discharge along the northern 
shoreline of the IT Slip on the IT Slip North Shore property (Figure 3.6). The Outfall 22 drainage 
basin captures stormwater from a portion of the WestRock property as well as the majority of 
the BIP Lot 14 located farther north and is approximately 13 acres. The Outfall 23 drainage basin 
captures stormwater from the western portion of the WestRock property, the southwestern 
corner of BIP Lot 14, and a small lot referred to as Lot 13 and is approximately 6.0 acres. The 
stormwater conveyance features were originally installed in the 1940s with construction of the 
WWII shipyard. Modifications were made to the conveyance features when the parcels were 
redeveloped, but much of the original infrastructure remains in use. Subsurface conveyance 
within these drainage basins is likely to be in poor condition. 

On the WestRock property, some of the stormwater discharges to the IT Slip through two outfalls 
(Outfall 22 and Outfall 23), while the remainder of the property’s stormwater is conveyed to an 
on-site stormwater infiltration basin or planter or infiltrates into the ground (WestRock 2018). 
The remainder of the stormwater in this eastern portion of the WestRock property is discharged 
to an infiltration planter also located in this eastern area (WestRock 2018). Most of the 
stormwater from the central area of the WestRock property, including the east side of the 
building and the surrounding area, is conveyed to the stormwater infiltration basin located on 
the north side of the building or infiltrates, but some of the stormwater from this southern 
portion of the central area is conveyed to Outfall 22. Stormwater from the western portion of 
the WestRock property either infiltrates into the ground or is conveyed to Outfall 23. Discharge 
from the WestRock property is authorized by ODEQ under a NPDES 1200-Z Industrial Stormwater 
General Permit, Facility No. 109845 (refer to Figure 4.12). Further details on the current 
WestRock stormwater collection and treatment system are provided in the WestRock 
Stormwater Pollution Control Plan14 (WestRock 2018).  

Stormwater runoff collected from the RB Recycling portion of BIP Lot 14 is either infiltrated into 
the stormwater settling pond located near the northeast corner of the property or discharged to 
Outfall 22 (Rieke Consulting 2020). Most of the stormwater from the paved areas of the 
RB Recycling operational area is directed to the stormwater settling pond through a series of 
catch basins and underground piping (SLR 2012). In the event of a large stormwater event, 
stormwater may discharge from the pond and drains to Outfall 22. Discharge from the 
RB Recycling is authorized by ODEQ under a NPDES 1200-Z Industrial Stormwater General Permit, 
Facility No. 119308 (refer to Figure 4.12). Further details on the current RB Recycling stormwater 
collection and treatment system are provided in the RB Recycling Stormwater Water Pollution 
Control Plan (SLR 2012). Stormwater runoff from the southwestern portion of BIP Lot 14, where 
Wilbur Ellis operations previously occurred, is discharged to Outfall 23 (Rieke Consulting 2020).  

 
14  Note the WestRock Stormwater Pollution Control Plan incorrectly states that discharge from the western portion 

of their property is discharges to Outfall 21. Camera survey of the Outfall 21 conveyance system notes no 
connection from the WestRock conveyance system. 
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4.3.5.2 Summary of Stormwater Investigations and Recontamination Potential Chemical 
Data 

Stormwater samples were collected from Outfall 22 discharge (designated B22-SP1) in 
November 2013 and January 2014 and analyzed for total and dissolved metals, butyltins, PCBs 
(as Aroclors and congeners), phthalates, PAHs, pesticides, dioxins/furans, TPH, TSS, and total 
organic carbon. The results of this sampling were originally presented in memoranda from 
Bridgewater Group (Bridgewater Group 2014e and 2014f), included in Appendix C. 

For Outfall 23, WestRock recently conducted sampling of the Outfall 23 drainage basin 
stormwater discharge; no other RPC sampling is available for this basin. Catch basin water 
samples (designated B23-CB4) were collected immediately upgradient of Outfall 23 and are 
assumed to be representative of the outfall discharge. Four stormwater samples were collected 
in March 2019, November 2019, December 2019, and March 2020 and analyzed for total PCBs 
and PAHs only. WestRock provided data to Schnitzer in late April 2020, and it was therefore not 
included in the BIP SCE Report.  

Table 4.5 and Figure 4.13 present the detected results of the Outfall 22 and Outfall 23 stormwater 
sample analyses compared against the ROD CUL criteria for surface water. In the data for 
Outfall 22, results indicate that three RPCs (cadmium, total PCBs, and dioxin/furan TEQ) reported 
detected CUL exceedances. Although not identified as RPCs, copper and zinc were identified as 
stormwater COCs (refer to Section 2.3) and data are presented in Table 4.5. Copper and zinc both 
had detected CUL exceedances at B22-SP1 with exceedances up to 8.4 times the CUL for copper 
and 5.8 times the CUL for zinc. For Outfall 23, total PCBs were not detected, though it is important 
to note that the reporting limits for total PCBs at Outfall 23 were approximately 10,000 times 
greater than the CUL.  

Overall exceedances for both Outfall 22 and Outfall 23 stormwater samples ranged from 4 times 
the CUL (0.39 µg/L) for cadmium to 13,000 times the CUL (6.65 x 10-6 µg/L) for dioxin/furan TEQ. 
Cadmium, copper, zinc, total PCBs, total PAHs, and TSS data were plotted onto their respective 
ODEQ rank order curves (Figures 4.15 through 4.20), which indicate that concentrations are 
below the knee of the curve and therefore consistent with typical industrial concentrations in 
Portland Harbor. Total PCBs, total PAHs, and dioxin/furan TEQ concentrations were elevated 
compared to surface water concentrations measured upriver of the PHSS. Copper and zinc also 
exceeded their upriver surface water concentrations. 

4.3.5.3 Summary of Source Control Measures 

To date, no SCMs have been performed in the Outfall 23 drainage basin. In the Outfall 22 drainage 
basin, RB Recycling constructed a stormwater settling pond located near the northeast corner of 
the property in 2010. Additionally, WestRock constructed two stormwater infiltration planters to 
manage stormwater flow in 2015. The BIP SCE Report (Rieke Consulting 2020) identifies 
stormwater from the Outfall 22 and Outfall 23 drainage basins as a medium priority pathway for 
recontamination but notes that there are significant uncertainties in this assessment. 
Stormwater samples have not been collected from Outfall 22 in 6 years. Changes in BMP 
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implementation by Ultimate RB Inc. and the WestRock activities in the past few years may have 
a material effect on the stormwater quality. For example, WestRock’s construction of the 
stormwater infiltration pond occurred subsequent to the most recent Outfall 22 sample, which 
could result in changed stormwater sampling results at this outfall. Additional data collection is 
warranted prior to determining if SCMs are necessary in either the Outfall 22 or Outfall 23 
drainage basins. This sampling will be coordinated with the property owners within Outfall 22 
and Outfall 23 drainage basins as part of the ODEQ-led source control process. Because all of the 
Outfall 22 and 23 drainage basin area properties are not owned or operated by Schnitzer, 
additional coordination with property owners, including access, is necessary to complete 
additional SCE tasks. 

4.3.6 Outfall WR-151 Drainage Basin 

4.3.6.1 Conveyance System Overview 

The former stormwater conveyance system on the industrial portion of the Time Oil property 
was mostly removed in 2009. Currently, most of the Time Oil property is unpaved and stormwater 
infiltrates into surface soils. There is one remaining portion of the property, a paved 
non-industrial area in the vicinity of the four buildings and property entrance, where stormwater 
is collected and discharged to the Willamette River through a private outfall, Outfall WR-151 
(ODEQ 2016, Stantec 2017). Figure 3.6 depicts the remaining stormwater system infrastructure 
in the Outfall WR-151 drainage basin, which is approximately 1.6 acres.  

4.3.6.2 Summary of Stormwater Investigations and Recontamination Potential Chemical 
Data 

Because most of the stormwater infiltrates into surface soils and industrial activities no longer 
occur on the Time Oil property, the property does not currently have a NPDES 1200-Z Industrial 
Stormwater General Permit. ODEQ considers the potential for sediment recontamination from 
stormwater from the paved non-industrial area to be low (ODEQ 2016). However, there may be 
some arsenic-impacted groundwater infiltrating into the existing stormwater conveyance system 
and discharging to the river (ODEQ 2016, Stantec 2017). Arsenic has been observed in water 
samples collected from the stormwater conveyance system since 2009. Stantec notes that “the 
most recent samples collected in 2015 and 2016 were collected during seasonally dry periods 
and not associated with a specific rainfall event, so likely represent groundwater concentrations 
that infiltrated through cracks in the historical storm drain pipeline” (Stantec 2017).  

Six water samples were collected in 2015 and 2016 from three catch basins and analyzed for 
arsenic. Importantly, these locations are upgradient of the outfall and are not necessarily 
representative of outfall discharge. All arsenic concentrations in these samples exceeded the 
surface water CUL, with concentrations ranging from 10 to 720 µg/L. The catch basin location 
closest to the outfall had arsenic concentrations of 31 and 9.6 µg/L in 2015 and 2016, respectively 
(Stantec 2017). cPAHs were also analyzed in the 2015 and 2016 water samples and were not 
detected. Although groundwater is likely not discharged from this outfall at significant volumes 
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and may occur infrequently, the arsenic concentrations present in the drainage basin may pose 
a risk to recontamination.  

4.3.6.3 Summary of Proposed Source Control Measures 

To address the potential for infiltration of arsenic-impacted groundwater into the stormwater 
conveyance system, a phased approach will be implemented (Stantec 2017). The phasing 
includes a series of repairs and reconfigurations to the conveyance system to prevent infiltration. 
After each phase is completed, the efficacy of the SCM will be evaluated prior to moving to the 
next phase. For a detailed description of the proposed SCMs, refer to the Strategy for Control of 
Arsenic-Impacted Groundwater Infiltrating into Storm Drain memorandum (Stantec 2017). The 
current implementation status of these SCMs is unknown, but the potential for recontamination 
through outfall discharge will continue to be appropriately addressed as part of the ODEQ-led 
source control process. Once the conveyance system has been repaired and arsenic-
contaminated groundwater is no longer infiltrating, this pathway will no longer pose a risk of 
recontamination.  

4.3.7 Overland Flow 

The PGE and Port of Portland properties are not described by ODEQ (ODEQ 2016), but 
contamination is assumed to be limited at those properties if present, and therefore overland 
flow is not a pathway of concern.  

Overland flow is excluded as a pathway of concern or identified as a low priority for 
recontamination for the Time Oil and PEO properties, respectively (ODEQ 2016). On the PEO 
property, a levee is present between the former industrialized portions of the property and the 
shoreline, preventing overland flow.  

Limited, localized runoff from the IT Slip North Shore to the adjacent IT Slip may occur during 
periods of extended heavy rainfall. Based on sampling performed to date, contamination is 
limited on this property and overland flow is assumed to not be a pathway of concern. 

At the SSMRY, ODEQ does identify overland flow as a high priority pathway for recontamination 
(ODEQ 2016). An asphalt berm was constructed in early 2009 along the landside edge of the 
IT Slip marginal wharf, and a soil berm is present along the length of the Willamette River 
shoreline, preventing overland flow to the Willamette River.  

Overall, in the BIP SCE Report (Rieke Consulting 2020), overland flow is not identified as a 
pathway of concern. The BIP SCE Report states that, other than occasional discharge through the 
old (eastern portion) of the IT Slip wharf structure (which is no longer in use), no uncontrolled 
discharge to the Willamette River or the IT Slip has been observed, even during extended periods 
of heavy rainfall.  

Any contaminated riverbanks where overland flow and associated erosion are theoretically 
possible will be addressed as part of the remedial action, and this pathway is therefore 
considered to pose a low risk of recontamination in the Project Area.  
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4.3.8 Identification of Data Gaps and Conclusions 

Overall, surface water CULs are exceeded at one or more outfalls for each of the RPCs and 
stormwater COCs (copper and zinc) in stormwater regardless of the source control status of the 
outfall drainage area. The available stormwater and stormwater solids data therefore suggest 
additional sampling to confirm contaminant concentrations and SCM implementation are 
necessary to address the presence of elevated contaminant concentrations. It is important to 
note that this finding is at least in part reflective of the conservative nature of the surface water 
CULs and is not necessarily considered to represent sediment recontamination potential. CULs 
specific to protection of sediment from stormwater recontamination have not been derived. The 
stormwater data were compared to ODEQ rank order curves for stormwater at industrial sites 
within Portland Harbor, and contaminant concentrations within the Project Area generally fall 
below the knee of the curve, indicating they are consistent with typical industrial concentrations 
and that there may not be unique sources of these contaminants at many of the properties within 
the Uplands AOI.  

The BIP SCE Report (Rieke Consulting 2020) and additional evaluation in this SAR identify several 
data gaps relative to stormwater recontamination. These data gaps will generally be addressed 
as part of the ODEQ-led source control process. The data gaps and proposed activities to address 
these data gaps include the following: 

• Data gaps identified in the BIP SCE Report, to be addressed as part of the ODEQ 
uplands process:  

o Specific stormwater sources require additional characterization in the Outfall 18, 
Outfall 21, Outfall 22, and Outfall 23 drainage basins—particularly on Dunkin & 
Bush, Lampros Steel, Pro Truck Lines/Romar, Portland Container (western 
portion), and WestRock properties. The understanding of current owner/tenant 
activities, materials, and BMPs in these basins is based on a tenant review 
performed several years ago. Updated information on tenant activities, materials, 
and BMPs is necessary for an accurate understanding of potential sources in these 
drainage basins. Schnitzer distributed a survey to current property owners and 
tenants in October 2020 to address this data gap. The survey is presented as 
Appendix A to the SCE Work Plan submitted by Schnitzer to ODEQ on October 30, 
2020 (Floyd|Snider 2020b). Schnitzer has not yet received responses from all 
property owners and, therefore, this information is not included in the SAR. 
Schnitzer will document all information received from tenants in a memorandum 
to be submitted to ODEQ.  

o The configuration and condition of the stormwater collection and conveyance 
system in the BIP Tract A Area is unknown. Without a clear understanding of how 
the BIP Tract A Area runoff is conveyed to the Willamette River and whether the 
system is sound with no material leaks, it is not possible to determine the potential 
impact to the Willamette River from the BIP Tract A Area runoff. The SCM 
proposed to address this data gap is described in Section 4.3.3.3. 
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o The amount of discharge from overflow from the stormwater pond on Lot 14, in 
RB Recycling operational area, is unknown. Understanding the frequency and 
duration of pond overflow discharge is necessary to assess relative flow and mass 
contribution to Outfall 22 from the RB Recycling operations. Overflow discharge 
during heavy rain events will need to be observed to address this data gap.  

o The effectiveness of the BIP Lots 7 and 8 stormwater collection and 
treatment/infiltration system has not been fully evaluated. Schnitzer has 
proposed an assessment plan to ODEQ and is waiting on their review and 
approval. Schnitzer will coordinate with the property owners to obtain further 
information about system effectiveness.  

o Schnitzer has identified areas where further evaluation of the stormwater 
infrastructure is necessary, including evaluation of conveyance in N Sever Road 
and in the SSMRY north of the Northwest Pipe property. This evaluation will be 
completed with camera surveys and potentially smoke testing or dye testing. This 
evaluation was partially completed by Schnitzer in October 2020 with a camera 
survey as detailed in the SCE Work Plan (Floyd|Snider 2020b). 

o In the recently submitted SCE Work Plan (Floyd|Snider 2020b), several uplands 
stormwater sampling locations were identified in the Outfall 18 and 21 drainage 
basins. This uplands sampling will continue to be completed in coordination with 
ODEQ as part of the ODEQ-led uplands source control process. The outfall 
sampling described below will inform selection of uplands stormwater sampling 
locations in the future to continue identification of uplands stormwater sources 
that may pose recontamination risk.  

• Additional data gaps identified in the SAR, to be addressed as part of the USEPA RD 
process: 

o The most recent stormwater data collected from the outfalls discharging to the IT 
Slip are up to 6 years old and likely not representative of current conditions. The 
most recent data from Outfall 18 (discharging a large basin area with several 
properties that have not completed SCMs) were collected nearly 4 years ago. 
Collection of new outfall discharge data is necessary to evaluate existing 
stormwater quality, including both stormwater and in-line stormwater solids.  

To address this data gap, stormwater sampling of outfall discharge is proposed at 
Outfalls 18, 21, 22, and 23 along with sampling of in-line stormwater solids. This 
stormwater sampling will be performed as part of the USEPA-led PDI sampling, 
and any sampling upstream of the outfalls will be performed under the ODEQ-led 
uplands source control process. Stormwater sampling at Outfall 2 has been 
proposed as part of the SCE Work Plan (Floyd|Snider 2020b). Stormwater 
sampling is not proposed at Outfalls 20 and 20A because discharge to these 
outfalls is expected to be eliminated as part of the implementation of the Tract A 
Area SCM described in Section 4.3.3.3.  

Sampling methodology appropriate to capture a representative discharge sample 
is currently being determined; this could include collection of composite samples 
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representative of a flow-weighted average concentration. Additionally, in-line 
stormwater solids representative of solids that may be moving through the 
conveyance system and potentially discharged may be collected and analyzed, if 
sufficient solids can be collected for analysis. The sampling methodology will be 
proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a), to be 
submitted to USEPA in January 2021. All stormwater and solids sampling proposed 
will conform to the Portland Harbor Joint Source Control Strategy guidance (ODEQ 
and USEPA 2005).  

If newly collected outfall discharge data indicate recontamination risk posed by 
stormwater is ongoing, this may result in identification of uplands stormwater 
data gaps that are not currently identified as part of the BIP SCE Report. Additional 
stormwater and potentially solids sample collection internal to the Uplands AOI is 
anticipated to be required to identify source areas for further evaluation and 
potential SCMs. This uplands sampling would be completed as part of the ODEQ-
led uplands source control process.  

This SAR concludes that portions of stormwater from all basins (with the exception of discharge 
from Outfall WR-151 and overland flow) remains a high priority for recontamination potential 
and is considered partially uncontrolled until data gaps have been addressed and additional SCMs 
implemented where indicated. This conclusion is generally consistent with the determinations of 
ODEQ, which ranks the recontamination pathway as medium or high priority for the properties 
in the Uplands AOI that discharge to stormwater outfalls (ODEQ 2016).   

In 2020, ODEQ produced the Portland Harbor Stormwater Strategy Update – Status of 
Recontamination Prevention report (ODEQ 2020a), which evaluated stormwater data trends in 
the IT Slip, along with other areas in the Willamette River. Overall, the report indicates that 
stormwater concentrations discharging to the IT Slip have been decreasing over time, which is 
not surprising given the implementation of SCMs that has occurred over the years in the BIP and 
wider Uplands AOI. The ODEQ also concludes that “the potential for Harbor-wide or georegion-
wide stormwater sediment recontamination is minimal, though localized stormwater sediment 
recontamination could occur if planned stormwater source controls are not completed.” This 
conclusion is also consistent with the SAR, which has identified SCE and SCMs still to be 
implemented, particularly for Outfall 18, which discharges a large stormwater basin area to the 
quiescent IT Slip Head.  

The risk of recontamination is anticipated to continue to be reduced over the next several years 
as the ODEQ-led source control process continues and SCMs are implemented. Once 
implemented, the effectiveness of the proposed SCMs will be evaluated. The SCMs are not 
considered complete until performance monitoring demonstrates that the SCMs are effective 
and a source control decision is provided by ODEQ.   

It is important to note that while this source control process is led by Schnitzer for the BIP area, 
Schnitzer does not own or control operations on most of the properties in the Uplands AOI. 
Additionally, properties outside of the BIP are either not under source control agreements with 
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ODEQ (Dunkin & Bush) or are under source control agreements with ODEQ separate from the BIP 
Voluntary Agreement (Northwest Pipe, Lampros Steel, Pro Truck Lines/Romar, and WestRock). 
Schnitzer has no authority to address source control, including filling data gaps, on these 
properties or on properties inside the BIP that Schnitzer does not own. Schnitzer will continue to 
coordinate as feasible with current property owners and operators to evaluate potential 
additional SCE and SCM tasks.  

At such a time as those tasks proposed in the SCE are completed, Schnitzer believes its 
responsibilities under the Voluntary Agreement with ODEQ will be completed, and ODEQ will 
need to work with individual property owners as necessary to implement any SCMs required on 
their properties. The actual task schedule will be dependent on the cooperation and assistance 
provided and ODEQ enforcement, if necessary.  

Finally, during implementation of the sediment remedy, outfalls will be considered for 
reconstruction or potentially rerouted as needed to increase mixing and reduce recontamination 
potential. This evaluation will occur during RD once additional stormwater evaluation is complete 
and SCMs implemented.  

4.4 OVERWATER ACTIVITIES 

Overwater activities in the Project Area are currently limited to the SSMRY marginal wharf within 
the IT Slip. The marginal wharf is used for offloading scrap from vessels and for transloading 
shredded metals to vessels for re-smelting. Shredded metals are loaded in containers prior to 
transload and are, therefore, unlikely to be discharged to the river. Berth 1 (and a small portion 
of Berth 2) is the most active area for loading vessels, from the portion of the wharf upgraded in 
2005. Vessels are loaded by crane located on the existing wharf structure. Stormwater that falls 
on the active areas of the marginal wharf is fully contained and drains to the stormwater 
treatment system.  

Schnitzer implements a number of BMPs to reduce the potential for releases during overwater 
activities. These include the following: 

• Scrap deflectors are used at all times during barge transloading activities. Scrap 
loading/unloading crane movements will cross scrap metal deflectors. 

• When feasible, cranes/loaders are placed onto barges to pre-stage scrap material for 
safer transloading. 

• During loading/unloading activities, scrap barges are rotated or have onboard scrap 
moved prior to unloading as necessary to avoid excessive barge listing, maintain 
stable buoyancy, and reduce crane/loader movement needed to unload material. 

• Nets are placed between barges and the dock to catch any scrap that may come loose 
during unloading. Nets are cleaned of any scrap metal before they are removed. 

• Containment booms are deployed around scrap barges to provide containment 
measures for floating liquids and solids, which may potentially enter the waterway 
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during transloading. Backup inventories of both types of boom are maintained onsite. 
Floating debris within the contained area is retrieved prior to releasing booms for 
barge movement.  

• When feasible, larger barges are unloaded using a skip pan that will be loaded on the 
barge and transferred to the dock for unloading.  

• Barges are kept close and snug to the marginal wharf structure to reduce gaps where 
scrap could enter the waterway. Adjustments are made on a minimum frequency of 
every 2 hours during unloading operations to account for tidal fluctuation and barge 
buoyancy. 

4.4.1 Potential Contaminants 

Discharges of material during overwater activities is a potential pathway for associated RPCs to 
be released to sediments. Ships, barges, and tug boats are used in the overwater activities at the 
SSMRY. If a spill or leak were to occur from a vessel when it was in the Project Area, the river 
sediment could be impacted. The most likely material to be released during vessel operation in 
this area is diesel-range TPH. Scrap transloading is also a potential source of RPCs (metals and 
diesel-range TPH) to the Willamette River if material is accidentally released.  

4.4.2 Identification of Data Gaps and Conclusions 

While the SSMRY operates under BMPs aimed at reducing discharges to the Willamette River, 
there are overwater activities that may impact localized sediment concentrations if accidental 
discharge were to occur. Additional BMPs may need to be evaluated to confirm that 
recontamination will not occur from overwater activities in the future. The RD process will 
include infrastructure evaluation and potentially improvements, at which time additional BMPs 
may be considered.  

4.5 AIR (DUST) DEPOSITION 

The potential for RPCs to migrate from the Uplands AOI to the Willamette River is preliminarily 
assessed below by considering the potential dust sources and the potential for dust migration to 
the Willamette River. Given the relatively high affinity that key Portland Harbor RPCs (e.g., 
metals, PCBs, PAHs, and dioxins/furans) have for particulate matter, dust is an appropriate 
surrogate for the preliminary air SCE. 

4.5.1 Potential Dust Sources  

The are several dust sources in the Uplands AOI associated with the heavy industrial activities, 
and visible dust emissions from these sources are common (Rieke Consulting 2020). The primary 
sources of dust include the following:  

• Roadway vehicle traffic. The presence of pavement on all major roads in the Uplands 
AOI reduces the dust emissions from these roadways. However, dust from roadway 
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traffic, especially on Tract A, can also occur as a result of track-out from unpaved 
operational areas (see below) to paved roadways.  

• Industrial operations on unpaved areas. At the SSMRY, materials handling equipment 
operates on unpaved areas. At Portland Container, most of the property is unpaved 
with heavy truck traffic and shipping container movement operations. Movement of 
trucks and containers within these areas generates dust. Track-out from the SSMRY 
and Portland Container operations also occurs onto N Burgard Way, and dust is 
subsequently generated from traffic on the paved roadway.   

• SSMRY scrap metal handling. Dust is generated during the Schnitzer scrap metal 
operations on the SSMRY area, which generally include receipt and staging of scrap 
materials, loading scrap materials into the shredder, shredder discharge into 
stockpiles, loading scrap materials to ships at the SSMRY marginal wharf, and loading 
shredder residue to trucks. Schnitzer implements comprehensive BMPs on the SSMRY 
area to reduce dust emissions, as described in the BIP SCE Report (Rieke Consulting 
2020). 

4.5.2 Summary of Dust Investigations 

Dust monitoring has been performed on the SSMRY to date to assess the effectiveness of 
Schnitzer’s dust control measures, the relative presence of dust sources on and around the 
SSMRY, and the relative migration of dust from the SSMRY area and surrounding areas to the 
Willamette River (Rieke Consulting 2020).  

Dust monitoring was performed at 12 locations within and around the SSMRY. Figure 4.21 
presents the dust monitoring locations. Dust monitoring was conducting using DustScan DS100 
passive, directional dust gauges. The gauges consisted of approximate 3.5-inch-diameter by 
approximately 13-inch-long cylinders that were covered with sticky paper. Using directional 
collectors allowed an assessment of the dust flux not only from potential SSMRY sources, but also 
from other potential local and regional sources of dust. 

Eight monitoring events were performed, in July 2014, August 2014, October 2014, January 2015, 
August 2015, September 2015, October 2015, and January 2016. The duration of the first two 
monitoring events was 7 days, and the duration of each of the subsequent six dust monitoring 
events was 4 days. These results were originally presented in memoranda from Bridgewater 
Group (Bridgewater Group 2014g, 2014h, 2015, and 2016), included in Appendix C. 

The dust monitoring data are presented in two metrics: Absolute Area Coverage (AAC) and 
Effective Area Coverage (EAC). AAC values (expressed as a percentage coverage of cylinder area) 
represent the amount of dust captured on the monitoring device and provide a direction-specific 
measure of the overall amount of dust flux over the monitoring period at the monitoring station. 
EAC values pertain to the color or opacity of the dust and, therefore, may provide an indication 
of the visual impact of dust-generating activities, and possibly qualitative information on the 
presence of different sources of dust. Table 4.7 presents a summary of the AAC values measured 
during the eight dust monitoring events. The AAC values are useful to compare with other 
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AAC values in assessing the qualitative differences in dust levels between monitoring stations, as 
well as the predominant direction(s) of dust flux at each station. AAC values do not represent any 
standard particulate measurement such as PM10 or dust concentration (e.g., milligrams per cubic 
meter) and a particular AAC value does not represent either “high” or “low” dust levels (other 
than in relative comparison to wind directions or other monitoring stations). A summary of the 
eight dust monitoring events is presented in Figure 4.22. 

Overall, the BIP SCE Report concluded that dust flux at the SSMRY sources and the SSMRY 
perimeter are less than background dust flux from off-site locations (Rieke Consulting 2020).  

4.5.3 Identification of Data Gaps and Conclusions 

Overall, the BIP SCE Report concluded that the air deposition recontamination pathway is 
considered to be a medium priority. Schnitzer is currently undertaking a comprehensive 
evaluation of air emissions as part of an air discharge permitting process with ODEQ. One 
component of this process will be for ODEQ to authorize Schnitzer to upgrade the existing air 
pollution controls to further reduce emissions from the automobile shredder. This process is also 
anticipated to identify ongoing monitoring requirements including permit requirements to 
ensure proper operation of the shredder air pollution controls and to record and report air 
emissions from the shredder. Additionally, the BIP SCE Report notes that Schnitzer will work with 
the Portland Container and Tract A property owners to prepare an SCM alternatives evaluation 
identifying and evaluating potential dust control features and practices. 

USEPA and ODEQ have requested in the draft SAR and BIP SCE Report comments to complete a 
quantitative characterization of air emissions at the SSMRY to derive contaminant-specific rates 
of deposition to support evaluation of recontamination risks. A proposed approach to 
investigation of the air deposition pathway focusing on dust will be presented in an air deposition 
evaluation work plan as a future addendum to the PDI Work Plan (Floyd|Snider 2020a). In 
general, Schnitzer will propose the following approach to investigate the air deposition pathway: 

• Acquisition of background quantitative dust data; these data are currently not 
available for the Project Area. Because this is beyond the scope of the UAO, Schnitzer 
requests that the appropriate Agency (USEPA and/or ODEQ) develop a plan for and 
collect or coordinate as necessary to obtain these data.  

• Consideration of vicinity air flows, including potentially modeling, to better 
understand patterns of air flow and areas of concern for the air deposition pathway 
requiring quantitative sampling. 

• Targeted quantitative dust sampling based on the results of modeling to determine 
RPC-specific deposition rates from SSMRY relative to background air quality. 

Further coordination with ODEQ and USEPA will be required during the development of the air 
deposition evaluation work plan. 
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5.0 In-Water Pathway Recontamination Evaluation 

In Section 3.3.2, four in-water recontamination pathways were identified. These include the 
following: 

• Deposition of upriver sediments to the Project Area 

• Resuspension of bedded sediments and exposure of subsurface contamination within 
the Project Area  

• Advection of groundwater through contaminated subsurface sediments (porewater) 

• Existing structures and overwater activities  

The recontamination potential associated with these in-water pathways is evaluated below. 

5.1 DEPOSITION OF UPRIVER SEDIMENTS 

The effectiveness of the remedy in the Project Area, as with the rest of the PHSS, relies on the 
active remediation of sediment exceeding RALs and/or PTW thresholds, the effectiveness of the 
upland and upstream SCMs, and the effectiveness of MNR to attain RAOs over time. This 
approach relies in part on the attenuation of COCs, over appropriate time and spatial scales, as 
“cleaner” sediments from upriver areas enter and deposit within the Project Area, thereby 
contributing to a reduction of the concentrations of contaminants within surface sediments over 
time periods as long as 30 years. Therefore, to evaluate recontamination potential in the Project 
Area, it is critical to understand the quality of upriver sediments that may be entering and 
depositing within the Project Area and whether these sediments are of low enough 
concentrations relative to PHSS CULs. To understand this sediment quality, sediment trap data 
collected upriver of and within the Project Area and upriver bedded sediment data are discussed 
in this section.  

Relative to upriver bedded sediments, it is important to note that the Project Area is downriver 
of over 8 miles of the PHSS. Over the next several years, all of the upriver remedial actions are 
anticipated to occur. This will increase the potential for contaminated sediments to enter and 
deposit within the Project Area as residuals from upriver dredging activities. This should be taken 
into account in the phasing of the overall PHSS remedial actions. Future RD deliverables will 
consider appropriate sequencing of remedial actions such that recontamination potential from 
upstream sources is minimized during remedy construction. Appropriate sequencing will occur 
under USEPA’s oversight. 

MNR effectiveness and upriver recontamination potential are influenced by a wide variety of 
factors, not solely the chemical concentrations in upriver sediments. These additional factors 
include the relative load of incoming sediment that deposits within the Project Area, existing 
sediment concentrations within the Project Area, and sediment mixing and resuspension 
processes. A detailed loading or mixing analysis is outside the scope of this SAR. 
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5.1.1 Sedimentation Rates in the Project Area 

Sedimentation rates within the Project Area are described in detail in Section 3.1.6. Generally, the 
data suggest the entire Project Area in the Willamette River channel is neutral with limited areas of 
deposition exceeding 2.5 cm per year and that the IT Slip is primarily depositional (2.5 cm per year 
or more), excepting along the western half of the IT Slip North Shore, which is erosional (-2.5 cm per 
year or more), and an area at the IT Slip Head and extending a short distance west along the IT Slip 
North Shore that is neutral (AEOMC and Geosyntec 2019a). Within the Willamette River channel, 
localized areas of deposition and erosion may be substantially affected by derelict piles, dolphins, 
and overwater structures, particularly upstream of the IT Slip (AEOMC and Geosyntec 2019a).  

5.1.2 Summary of Upriver Suspended Solids Investigations and Recontamination Potential 
Chemical Data  

Sediment trap data have been collected in three studies upriver of the Project Area. The locations 
of the sediment trap samples are shown in Figure 5.1. The three studies that were conducted 
include the following: 

• Port of Portland Terminal 4 Investigation. In 2004, the Port of Portland conducted an 
investigation at the Terminal 4 Site, located directly upriver of the Project Area on the 
eastern shoreline at approximately RM 4.3, to assess sediment conditions. Part of this 
work included deployment of sediment traps to delineate the spatial distribution of 
settleable suspended sediment in the Terminal 4 vicinity. One sediment trap was 
deployed in the Willamette River adjacent to the shoreline (WLCT4C04STTD), one in 
Slip 1 (WLCT4C04STS1; referred to herein as Slip 1), and two in Slip 3 (WLCT4C04STS3E 
and WLCT4C04STS3W; referred to herein as Slip 3 east and Slip 3 west). Samples were 
collected in April and May 2004 and analyzed for conventional parameters, metals, 
tributyltin, PCBs (congeners), SVOCs, total DDx, and diesel-range TPH.  

• LWG Remedial Investigation. In 2007, the LWG deployed a number of sediment traps 
in PHSS, with the closest upriver sediment trap located at approximately RM 4.6 West. 
Samples were collected quarterly for 1 year to be representative of low-flow, 
high-flow, and transitional-flow conditions. LW3-ST012 (referred to herein as ST012) 
was analyzed for conventional parameters, metals, PCBs (Aroclors and congeners), 
SVOCs, pesticides, dioxins/furans, and diesel-range TPH.  

• Pre-Design Investigation and Baseline Monitoring. In 2018, four sediment traps were 
deployed by the Pre-RD Group upriver of the PHSS, immediately downriver of the 
Downtown Reach at RM 11.8 (T06A and T06B) and within the Upriver Reach at 
RM 16.2 (T07A and T07B). Samples were collected for three quarterly periods aligned 
with seasonal conditions, representing low-flow, storm-flow, and high-flow 
conditions. Samples were analyzed for conventional parameters, metals, tributyltin, 
PCBs (congeners), SVOCs, pesticides, dioxins/furans, and diesel-range TPH. These 
samples were collected 7 miles upriver of the Project Area and represent the lower 
range of concentrations that may be entering the Project Area once all remedial 
activities in the PHSS are complete.  



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT  Sufficiency Assessment Report 
Page 5-3   

Table 5.1 presents the sediment trap RPC data compared against CULs and RALs and/or PTW 
thresholds (where available). In general, all RPCs are present at concentrations exceeding CULs 
in the majority of sediment trap samples. The concentrations of RPCs in suspended solids are 
discussed individually below. 

5.1.2.1 Metals 

Arsenic concentrations exceeded CULs at all locations within the PHSS and Downtown and 
Upriver Reaches and were generally similar in value. Arsenic concentrations ranged from 
3.6 mg/kg (ST012, August 2007) to 10 mg/kg (T07A, October 2018). This concentration is 
consistent with background conditions for soils in the Portland Basin identified by ODEQ in their 
document Development of Oregon Background Metals Concentrations in Soil (ODEQ 2013). Soil 
concentrations in the Portland Basin range from 2.4 mg/kg to 9.5 mg/kg, with a mean of 
4.5 mg/kg (ODEQ 2013). The arsenic concentrations may, therefore, be representative of natural 
background conditions, and the true arsenic background concentration is likely greater than the 
background value identified as the CUL in the ROD.  

Cadmium concentrations exceeded the CULs at only the locations in the Terminal 4 vicinity. 
Cadmium concentrations exceeding the CUL ranged from 0.56 mg/kg (Slip 1, April 2004) to 
2.0 mg/kg (Slip 3 east, April 2004). 

Mercury concentrations exceeded the CULs more frequently than cadmium, in about half of the 
locations in the PHSS and Downtown and Upriver Reaches. Similar to arsenic and cadmium, 
mercury was not very elevated compared to the CUL. Mercury concentrations exceeding the CUL 
ranged from 0.087 mg/kg (T07B, January 2019) to 0.27 mg/kg (T06A, October 2018). 

5.1.2.2 Total Polychlorinated Biphenyls 

Total PCBs were detected at concentrations exceeding the CUL in 12 of the 23 sediment trap 
samples. Total PCB concentrations exceeding the CUL ranged from 9.04 µg/kg (ST012, May 2007) 
to 58 µg/kg (Slip 1, April 2004). Concentrations did not exceed RALs or the PTW threshold.  

5.1.2.3 Pesticides 

For total DDx, greater concentrations were detected in the Terminal 4 and LWG study samples 
compared to the Downtown and Upriver Reach samples, which did not have CUL exceedances. 
Total DDx concentrations exceeding the CUL ranged from 8.0 µg/kg (ST012, February and 
August 2007) to 34 µg/kg (Slip 3 east, April 2004). Like dieldrin, total DDx concentrations were 
similar in the Downtown and Upriver Reaches, indicating that the broader Willamette River 
Watershed presents an ongoing source of total DDx that may contribute to CUL exceedances 
downriver.  

Total chlordanes were detected at concentrations exceeding the CUL at ST012 upriver of the 
Project Area concentrations and in 3 of the 12 Downtown and Upriver Reach samples. Total 
chlordanes concentrations exceeding the CUL ranged from 1.5 µg/kg (ST012, May 2007 and T07B, 
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January 2019) to 8.1 µg/kg (T07B, October 2018). Dieldrin was not detected at ST012 upriver of 
the Project Area but was detected at concentrations exceeding the CUL in 5 of the 12 Downtown 
and Upriver Reach samples. Dieldrin concentrations exceeding the CUL ranged from 0.17 µg/kg 
(T06A, May 2019) to 0.37 µg/kg (T07B, January 2019). Overall, total chlordanes and dieldrin 
sediment trap concentrations are similar in the Downtown and Upriver Reaches, indicating that 
the broader Willamette River Watershed presents an ongoing source of total chlordanes and 
dieldrin at concentrations greater than CULs. 

5.1.2.4 Semivolatile Organic Compounds 

BEHP was detected at concentrations exceeding the CUL in 10 of the 23 samples, primarily in the 
Terminal 4 and LWG study samples, which had greater concentrations overall compared to the 
Downtown and Upriver Reaches. BEHP concentrations exceeding the CUL ranged from 140 µg/kg 
(T06B, October 2018) to 1,700 µg/kg (Slip 1, April 2004) compared to the CUL of 135 µg/kg.  

cPAH TEQ and total PAHs were only detected at concentrations exceeding their site-wide CULs in 
the Terminal 4 Slip 1 and Slip 3 samples. Terminal 4 cPAH TEQ concentrations exceeding the 
site-wide CUL ranged from 1,500 to 9,100 µg/kg (2 to 12 times the CUL). Terminal 4 total PAH 
concentrations exceeding the site-wide CUL were 37,000 and 58,000 µg/kg. These concentrations 
are also 1.2 to 1.9 times the RAL.  

5.1.2.5 Dioxins/Furans 

Dioxins/furans were not analyzed in the Terminal 4 study samples. In the Downtown Reach and 
Upriver samples, HxCDF, PeCDD, TCDD, and TCDF exceeded CULs in the majority of sediment trap 
samples (8, 7, 8, and 9 of 12 samples, respectively). TCDD additionally exceeded its RAL in 3 of 
12 samples. PeCDF exceeded its CUL in 5 of 12 samples and dioxin/furan TEQ exceeded its CUL in 
only 1 sample. Overall, dioxins/furans are present at similar or greater concentrations in the 
Upriver Reach compared to the Downtown Reach. These data are one line of evidence that the 
broader Willamette River Watershed may present an ongoing source of dioxins/furans at 
concentrations greater than CULs. HxCDF and TCDF also exceeded the CULs at ST012, with 
concentrations similar to the Downtown Reach and Upriver samples. No samples exceeded PTW 
thresholds. 

5.1.2.6 Diesel-Range Total Petroleum Hydrocarbons 

Diesel-range TPH concentrations exceeded CULs in 19 of the 23 sediment trap samples and were 
all similar in value, with concentrations ranging from 100 mg/kg (ST012, May 2007) to 330 mg/kg 
(T07B, January 2019) compared to the CUL of 91 mg/kg. Concentrations were similar in the 
Downtown and Upriver Reach samples compared to the PHSS samples, which implies that 
diesel-range TPH concentrations may be representative of ongoing sources throughout the 
broader Willamette River Watershed, such as road runoff.  
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5.1.3 Summary of Upriver Bedded Sediments  

In addition to sediment trap data, bedded sediment concentrations upriver of the Project Area 
have to potential to be suspended and then deposited downstream in the Project Area. Directly 
upriver of the Project Area is the Terminal 4 Site. Figures 3.9, 3.13, and 3.14 illustrate that 
concentrations of total PCBs and HxCDF greater than their respective PTW thresholds and a 
concentration of PeCDD greater than its RAL are located immediately adjacent to the Project 
Area. Although the Terminal 4 Site will be remediated, consistent with ROD requirements, this 
contamination may pose a potential recontamination risk if Terminal 4 is remediated after 
remedy implementation in the Project Area and contaminants are resuspended in the water 
column during remedy implementation.  

As described above, the Project Area is downriver of over 8 miles of the PHSS, with a total of 
300 acres targeted for active remediation in the ROD. All of the upriver project areas targeted for 
remediation (based on the Sediment Decision Units as depicted in the ROD) are proceeding with 
the RD process on a similar timeline (USEPA 2020e), with only one area upriver of the 
Project Area significantly advanced into the engineering design process (RM 11 East).  

Without upriver to downriver phasing of remedy implementation, there is a significant 
recontamination risk to the Project Area by upriver contaminated sediments being disturbed 
during remedy implementation, moving downriver, and depositing within depositional areas in 
the Project Area, even with appropriate construction BMPs and Agency oversight. An evaluation 
of this recontamination potential is outside of the scope of this SAR but should be an important 
future consideration during remedy implementation planning. Appropriate sequencing of 
remedial actions such that recontamination potential from upstream sources is minimized during 
remedy construction will be overseen by USEPA. 

5.1.4 Identification of Data Gaps and Conclusions 

As per the discussion above, available sediment trap data representative of suspended solids is 
older and not focused on specifically evaluating suspended solids entering the Project Area. To 
better understand suspended sediments entering the Project Area prior to completion of SCMs 
or remedy implementation, sediment trap samples in upstream portions of the Project Area are 
proposed. This sediment trap sampling is described further in the PDI Work Plan (Floyd|Snider 
2020).  

Overall, the sediment trap and upriver bedded sediment data indicate that incoming suspended 
solids with concentrations exceeding CULs may be a significant contributor to the RPC loading 
within the depositional portions of the Project Area and, therefore, may pose a potential 
recontamination risk to the Project Area. As SCMs and remedial actions are implemented, 
concentrations of RPCs in upriver suspended sediments and bedded sediments would be 
expected to decrease over time and pose less of a recontamination risk. This also assumes that 
remedy implementation upriver (particularly remedial areas directly upriver, such as Terminal 4) 
is sequenced to be completed prior to remedy implementation in the Project Area, ensuring that 
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upriver bedded sediments disturbed during remedial activities do not pose a recontamination 
risk.  

Sediment trap data suggest that certain RPC concentrations associated with sediment transport 
are natural background contaminants (arsenic) or watershed-level contaminants (e.g., 
dioxins/furans, pesticides, diesel-range TPH). These RPCs will not likely be addressed by SCMs or 
remedial actions. For watershed-level contaminants, sources would need to be controlled 
throughout the watershed, which is not within the scope of the PHSS activities. Because remedy 
implementation is not expected to address these contaminants, certain CULs set forth in the ROD 
may not be attainable. 

The issue of watershed-level contaminants is acknowledged in the UAO, which states that there 
is uncertainty as to whether the background-based CULs in the ROD for dioxins/furans are 
representative of background conditions. To address this uncertainty and to differentiate 
between PHSS releases, upstream point sources, and upstream diffuse watershed 
concentrations, the USEPA intends to complete additional surface sediment sampling in the 
Upriver Reach. The sampling will be completed in coordination with ODEQ and will be used in 
conjunction with the Pre-RD Group Upriver Reach data to update the background-based CULs for 
dioxins/furans, if appropriate. In addition to dioxins/furans, there are other candidates for this 
revisiting of background consideration, such as arsenic, which appears to be widespread in 
sediments and soils within the PHSS.  

5.2 RESUSPENSION OF BEDDED SEDIMENTS  

Resuspension of bedded sediment occurs when water velocities are sufficient to scour and 
suspend bedded sediments in the water column. The resuspended sediments can pose 
recontamination risk to the Project Area if sediments with concentrations greater than RALs 
and/or PTW thresholds are exposed and are resuspended through these scouring mechanisms, 
then settle back onto the remediated sediment surface. Resuspension is a mechanism that is 
different than other recontamination pathways evaluated in this SAR because resuspension 
redistributes bedded sediment already present within the Project Area rather than new 
contaminated sediments contributed by uplands or upriver sources.  

Resuspension of bedded sediment can occur from two primary mechanisms: 

• The presence of vessels and the potential for scour and resuspension by propwash 
during activities in the IT Slip or recreational river use. In general, the closer the 
propeller is to the riverbed or riverbank, the larger the propeller, or the faster the 
speed of the propeller, the greater the potential for scour or erosion.  

• The natural hydrodynamics of the Willamette River that create variable flow regimes 
and periodic scouring due to high flow velocities.  

• Seismic events that cause ground shaking, large wave events, or permanent uplift or 
subsidence of the riverbed surface. 
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For the purposes of this SAR, exposure and resuspension of subsurface sediments that remain in 
place (i.e., sediment beneath caps or outside remedial areas) with concentrations greater than 
RALs and/or PTW thresholds and navigation channel sediments with concentrations greater than 
site-wide RALs are both considered potential sources of recontamination. Redistribution of 
surface sediment outside the remedial areas with concentrations greater than CULs but less than 
RALs is not considered a potential source of recontamination because this is part of the natural 
recovery process assumption fundamental to the overall PHSS remedy.  

This section includes a general description of the hydrodynamic setting in the Project Area, 
including existing information on erosive mechanisms likely to result in sediment resuspension. 
Surface and subsurface sediment resuspension are evaluated in Sections 5.2.2 and 5.2.3, 
respectively. 

5.2.1 Hydrodynamic Setting 

A detailed summary of the hydrodynamic setting in the Project Area is presented in Section 3.1.6. 
Generally, the Project Area is neutral to slightly depositional, receiving sediment input from 
upstream, and is not subject to significant scour events but for the potential of localized 
operational disturbance (i.e., propwash). Additionally, the sediment bed appears relatively stable 
over time; significant changes in bathymetry over time are explainable by maintenance dredging 
events, not major scour events. 

5.2.2 Surface Sediment Resuspension and Redistribution 

Surface sediment resuspension and redistribution from high river flows or scour from wave 
action or vessel operations may result in potential recontamination to the Project Area if 
navigation channel sediments with concentration levels greater than the site-wide RAL are 
redistributed to nearshore areas. This generally is not a concern in the Project Area with the 
exception of one navigation channel location offshore of the PEO property, LW3-G614 (refer to 
Figure 3.7a for location). The total PCBs concentration at this location is 220 µg/kg, which exceeds 
the PTW threshold and the site-wide RAL of 75 µg/kg. The concentration at this location is an 
isolated exceedance that results in the delineation of a small SMA (refer to Figure 3.18). 
Additional sampling described in the PDI Work Plan will verify the current surface conditions in 
this area. Therefore, this location may pose a recontamination risk if resuspended and 
redistributed to the remediated sediment surface. Because exceedances of the site-wide RAL in 
navigation channel sediments appear to be limited based on existing data, they are not expected 
to be a major driver for recontamination risk but will be further evaluated as part of the RD 
process.  

5.2.3 Subsurface Sediment Exposure and Resuspension 

Most of the contaminated subsurface sediments are located within the footprint of the ROD 
SMAs. In particular, the IT Slip Head and IT Slip South Shore have areas with both deep 
contamination and the potential for propwash impacts from vessel activities. This includes under-
wharf sediments, where information about sediment quality and potential scour is limited. The 
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potential for scour along the SSMRY shoreline is also not well understood. It is anticipated that 
these subsurface sediments will be dredged and/or capped as part of the remedy. Vessel 
activities and scour potential will need to be taken into account during RD when considering 
dredging and capping alternatives to avoid the potential for recontamination. If capping is the 
selected remedial technology in erosional areas, caps will need to be armored to prevent scour. 

Subsurface sediments exceeding RALs and/or PTW thresholds are considered a source of 
potential recontamination if located outside the RAL/PTW threshold exceedance areas depicted 
on Figure 3.18, which are based on surface sediment concentrations. Outside of the RAL/PTW 
threshold exceedance areas there are eight locations with concentrations exceeding RALs for 
RPCs (total PCBs, total DDx, and/or PeCDD) in the subsurface: six locations along the Willamette 
River shoreline (LW2-C061, LW2-C067, LW2-C073, WLCITC03SS02, LW2-C103, and LW2-C109) 
and two locations in the IT Slip (S024 and WLCITC03SS04). Refer to Figure 5.2 for locations. These 
exceedances are present at sediment depths as shallow as 30 cm (1 foot) bml and therefore have 
the potential to be exposed and resuspended. The locations in the Willamette River may be 
subject to high river velocities, vessel traffic, and recreational river use. However, the presence 
of cleaner sediments at the surface does indicate that sediments are likely to be stable at these 
locations, and not of concern for resuspension. Subsurface sediments with concentrations 
exceeding RALs that are located outside of the RAL/PTW threshold exceedance areas will require 
further evaluation in RD to determine if they are subject to propwash impacts and whether or 
not they pose a resuspension risk.  

5.2.4 Identification of Data Gaps and Conclusions 

As described above, resuspension and redistribution of surface sediments outside the remedial 
areas exceeding CULs is expected as part of the remedy selected in the ROD. This redeposition of 
material on remediated surfaces may cause a temporary concentration increase until MNR 
contributes to a long-term decline in concentrations and is not considered recontamination.  

Subsurface sediments subject to scour within the SMAs may be addressed via full removal 
remedial options or through containment with armoring to prevent scour. Subsurface sediments 
subject to scour with concentrations exceeding RALs that are located outside the SMAs will be 
considered during RD to minimize recontamination potential. Sediment coring to be conducted 
during the PDI field work will also further evaluate potential subsurface contamination in the 
areas outside the existing RAL/PTW threshold exceedance areas; refer to the PDI Work Plan 
(Floyd|Snider 2020) for additional details. There is also at least one area in the navigation channel 
potentially outside of the SMAs where surface sediment concentrations exceed a site-wide RAL 
as discussed in Section 5.2.2. This area may be subject to resuspension and redeposition and will 
also be further considered in RD.  

The locations most susceptible to scour and sediment resuspension have not yet been refined 
and this pathway is currently considered uncontrolled. As part of the PDI Work Plan (Floyd|Snider 
2020), a waterfront questionnaire is proposed for all waterfront properties. This will provide 
information on current waterfront uses and support identification of potential scour areas.  
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5.3 ADVECTION OF GROUNDWATER THROUGH CONTAMINATED SEDIMENTS (POREWATER) 

As described in Section 3.1.2, groundwater migrates towards surface water under a hydraulic 
gradient. As groundwater discharges, contaminants on sediments may partition from subsurface 
sediment into groundwater and migrate toward surface water in the dissolved phase. These 
dissolved phase contaminants have the potential to selectively partition from porewater back to 
the sediment. Recontamination may occur where RPCs partition from porewater to clean 
sediments, such as where a sediment cap has been placed. The partitioning process is controlled 
by several factors including the groundwater migration rate, the sediment and porewater 
geochemistry, and the partitioning coefficient of the RPC. There is no existing porewater data 
available within the Project Area that may be used to evaluate the porewater pathway 
quantitatively; however, the pathway may be qualitatively evaluated based on existing sediment 
data.  

As described in Section 3.4, elevated concentrations of RPCs are present in subsurface sediments 
that may contribute to the potential for recontamination to occur. Elevated RPC concentrations 
in the subsurface are primarily located in the IT Slip Head, IT Slip South Shore, and on the SSMRY 
shoreline. Additionally, NAPL blebs observed at the IT Slip Head are potential sources of 
recontamination, although it is not clear whether this is an isolated or more contiguous 
occurrence. The majority of the RPCs with elevated concentrations in subsurface sediments are 
hydrophobic and expected to preferentially partition to particulate and organic matter, including 
PCBs, dioxins/furans, pesticides, and cPAHs. However, low concentrations of these RPCs would 
still be expected to be present in porewater. Additionally, although present in subsurface 
sediments at lower concentrations, arsenic, BEHP, diesel-range TPH, and NAPL have the potential 
to partition to porewater and be transported to surface sediments.   

RPC concentrations present in porewater at levels of concern for recontamination or the 
transport of NAPL may be addressed during remedy implementation by fully removing the 
subsurface contamination source or by considering chemical isolation during cap design. RD 
would include chemical isolation modeling for any proposed cap areas. The RD process will 
identify whether additional data, such as porewater concentrations or seepage rates, are 
required for cap design.  

If necessary, data gaps relative to cap design would be addressed in a supplemental process to 
the PDI Work Plan. To better identify data gaps relative to the porewater pathway, nature and 
extent of contamination in the subsurface must be further delineated, and a concept remedy 
design developed. At that time, it could be determined whether porewater investigation is 
recommended to support cap design. Therefore, the porewater pathway is not further evaluated 
in this SAR.  

5.4 EXISTING STRUCTURES  

The Project Area contains an active wharf and other in-water structures, including dolphins and 
remnant pilings. This section describes in-water structures and the associated RPCs that may 
pose a risk of recontamination. In-water structures are depicted on Figure 5.3.  
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5.4.1 Schnitzer Steel Metals Recycling Yard 

Primary waterfront operations are conducted from a marginal wharf along the IT Slip South Shore. 
The SSMRY marginal wharf begins where the IT Slip meets the Willamette River and extends 
approximately 1,600 feet eastward along the IT Slip South Shore. The western and eastern portions 
of this wharf were last upgraded in the 1970s and are made of wood decking on steel piles, 
supported by underlying timber cribbing and timber pilings. These older sections of the wharf have 
a single sheet pile bulkhead, a sheet pile toe wall, and diagonal bracing. A central portion of the 
wharf, approximately 415 feet in length, was substantially upgraded in 2005 with concrete decking 
that is sloped toward the uplands to capture stormwater, steelpiling, an upgraded bulkhead, and 
new relieving platform. The sheetpile toe wall is present along the entire face of the wharf 
throughout Berths 1 and 2 and extends underwater westward approximately 260 feet from the 
western end of the wharf into the Willamette River. The surface of the slope under the wharf is a 
light riprap, cobble, crushed rock, and soil mixture. A cross-section of the IT Slip is provided in 
Figure 3.2. 

Berth 1 has been permitted for maintenance dredging to an elevation of -42 feet CRD (-37 feet 
NAVD 88). However, the mudline elevation at Berth 1 is approximately -38 feet CRD (-33 feet 
NAVD 88), as maintenance dredging depth is limited by stability concerns for the submerged 
sheetpile toe wall structure that runs the length of the berth.  

Berth 2 is located in the IT Slip to the east of Berth 1 and only the western portion of Berth 2 is 
currently utilized for deep-draft vessel loading operations. Berth 2 has been permitted for 
maintenance dredging to an elevation of -38 feet CRD (-33 feet NAVD 88); however, the mudline 
surface at this berth is also above the permitted elevation due to similar maintenance dredging 
limitations imposed by the structural stability of the underwater sheetpile toe wall that extends 
the entire length of Berth 2. 

Berth 3 is located at the eastern end of the IT Slip and has sometimes been used for dismantling 
shallow-draft barges historically. Berth 3 has been permitted for maintenance dredging to an 
elevation of -24 feet CRD (-19 feet NAVD 88) and existing mudline elevations are suitable for the 
current barge decommissioning operations. The underwater sheetpile toe wall does not extend 
into Berth 3 and is assumed to terminate at the eastern end of Berth 2. 

The SSMRY has two riverfront berth areas. Berth 4 is located along the riverfront at the south 
end of the Project Area and historically was used to load deep draft vessels with scrap steel via a 
bulk loading conveyor structure. The over-water conveyor structure is supported on steel piling. 
Vessels are moored to a series of timber and steel dolphins located along the berths. Berth 4 has 
been permitted for maintenance dredging to and elevation of -42 feet CRD (-37 feet NAVD 88). 

Berth 5 is located along the riverfront to the north of Berth 4 and is currently used as a lay berth 
for vessels awaiting loading at the IT Slip or other locations on the Willamette River. Vessels are 
moored to existing steel and timber pile dolphin structures and access to the berth from the 
uplands is provided by a narrow, steel pile-supported walkway connected to a derrick barge that 
is moored to the dolphin structures. Vessel loading operations are not performed at this berth 
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area. Berth 5 has been permitted for maintenance dredging to an elevation of -38 feet CRD 
(-33 NAVD feet 88). A field of derelict piling are present immediately north of Berth 5 and south 
of the Berth 1 toe wall extension. 

5.4.2 Premier Edible Oil 

A T-shaped derelict dock is present along the Willamette River shoreline of the PEO property. The 
dock was constructed in 1973 during construction of the PEO facilities and was used for 
transferring edible oils to and from ships. The dock is constructed of timber pile and was timber-
decked and concrete-surfaced, with a 255-by-20-foot approach. Two timber mooring dolphins in 
line with the face of the dock were connected by catwalks. In 1985, the dock was extended by 
50 feet and widened by 12 feet. Petroleum and edible oil handing operations at the dock ceased 
in 2001. 

5.4.3 Time Oil 

The derelict dock at the Time Oil property was initially constructed in December 1943 as an open 
timber pile, timber decked, T-head wharf. It was originally constructed with a 200-by-16-foot 
approach and served the former Time Oil Company Main Terminal facility. In 1971, the length of 
the dock was extended by 50 feet and its width by 12 feet. As part of this work, approach pilings, 
timber decking, and four timber mooring dolphins were installed, and the face of the dock was 
rebuilt. This dock was active until 2001 to bunker small vessels and receive and ship petroleum 
products.  

5.4.4 Potential Contaminants 

Leaching or abrasion of in-water structures is a potential pathway for associated RPCs to be 
released to sediments. Facility-specific information regarding the presence or absence of RPCs 
on in-water structures is not readily available for the PEO and Time Oil properties but is available 
for SSMRY. Generally, in-water structures present in the Project Area may be constructed of 
materials associated with characteristic contaminants, including the following:  

• Wood. Wood for aquatic uses may be pre-treated with chemicals to protect the wood 
from degradation by aquatic organisms. The most common chemicals used or 
historically used for this purpose in aquatic environments are creosote (PAHs), 
arsenates, and PCP (which may be contaminated with dioxins/furans as a 
manufacturing by-product). It is unknown if the pilings within the Project Area were 
treated prior to installation. Based on the degradation of the pile supports observed 
during a site visit, they appear to be untreated, while the pile caps may be treated.   

• Steel. Steel for in-water uses may be protected with anti-fouling paint. Present day 
antifouling paints are typically formulated with copper and/or other biocides, such as 
organotin, which are not RPCs. Some historical formulations for marine antifouling 
paint contained PCBs. 
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5.4.5 Identification of Data Gaps and Conclusions 

The primary data gap for this recontamination pathway is lack of knowledge about historical 
piling treatments. Per the ROD and the RD guidance, non-functional structures that lie within 
SMAs or on contaminated riverbanks may need to be removed as feasible. For structures that 
will remain after remedy implementation in the Project Area, field reconnaissance will be 
conducted to assess the coatings used and the potential for abrasion and leaching to occur. 
Presently, recontamination potential from these existing structures is assumed to be low because 
any treatments, if present, would be weathered and leaching would only occur in a localized area 
around the individual piling. As described above, pilings are currently assumed to be untreated 
based on field observations.  
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6.0 Conclusions and Recommendations 

Recontamination potential in the Project Area was evaluated in a stepwise process. The first step 
was to identify RPCs (Section 2.0). These RPCs include metals (arsenic, cadmium, and mercury), 
total PCBs, pesticides (total chlordanes, total DDx, and dieldrin), SVOCs (BEHP, cPAH TEQ, and 
total PAHs), dioxin/furan TEQ and individual congeners (HxCDF, PeCDD, PeCDF, TCDD, and TCDF), 
and diesel-range TPH. Total PCBs are the primary driver of the RAL exceedances in the Project 
Area. CUL exceedances were also evaluated for uplands media (riverbank soils, shoreline 
groundwater, and stormwater) to identify any COCs in addition to RPCs that are present at 
concentrations exceeding their respectively CULs. 

A recontamination CSM was prepared (Section 3.0) to describe site conditions that could 
influence recontamination potential, upland properties, and land use, and to identify potential 
recontamination pathways. Based on the CSM, the RPCs and uplands media COCs were carried 
forward into evaluations of the following recontamination pathways: 

• Upland Pathways (Section 4.0). Riverbank erosion, groundwater discharge, 
stormwater discharge and overland flow, overwater activities, and air deposition. 

• In-Water Pathways (Section 5.0). Deposition of upriver sediments, resuspension of 
bedded sediments, advection of groundwater through contaminated sediments 
(porewater), and existing structures. 

The conclusions relative to each of the recontamination pathways and the categorization of 
source control status by area are presented in this section. The Sufficiency Assessment Summary 
Matrix developed by USEPA and ODEQ and attached to the UAO (Attachment 1 of the Statement 
of Work) is included to support this discussion (refer to Table 6.1). The matrix identifies by area 
the potential sources and pathways at the Project Area and categorizes the status of each source. 
Consistent with the UAO and USEPA comments on the draft SAR, recontamination pathways have 
been identified as one of the following: 

• A: Sources are sufficiently controlled. This SAR recommends the specified area of 
sediment cleanup proceed based on reasonable confidence that the relevant 
recontamination potential is as minimal as possible. 

• B: Sources are conditionally controlled. This SAR recommends the specified area of 
sediment cleanup proceed so long as certain additional controls or oversight are 
implemented in a reasonable timeframe or that any area information gaps are 
considered. 

• C(a): Sources are not sufficiently assessed. This SAR recommends that the specified 
area of sediment cleanup not proceed until additional source evaluation has been 
conducted. 

• C(u): Sources are not sufficiently controlled. This SAR recommends that the specified 
area of sediment cleanup not proceed until additional controls have been 
implemented and assessed for effectiveness. 
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Also presented below are the investigations proposed in the PDI Work Plan to fill source control 
data gaps and recommendations for activities to be conducted as part of the ODEQ-led uplands 
source control process. Completion of ongoing source control and investigation activities lies 
within the jurisdiction and authority of both the USEPA and ODEQ. Additional information 
obtained during the RD and uplands source control processes will be considered to determine 
whether cleanup can go forward and, if potential sources remain, how those sources should be 
integrated into RD or the uplands source control activities. 

6.1 CONCLUSIONS 

The source control status for each of the potential recontamination pathways is summarized 
below.  

6.1.1 Riverbank Erosion  

Riverbank erosion is considered a high priority pathway along the SSMRY Willamette River 
riverbank and a medium priority pathway along the PEO property riverbank. Where riverbanks 
are adjacent to contaminated sediments, and further evaluation determines that riverbank soils 
have the potential to erode and contribute to sediment recontamination at levels exceeding 
CULs, contaminated riverbanks will need to be remediated and reconstructed with surface 
treatments and appropriate slope angles to eliminate erosion potential. Based on the widespread 
occurrence and magnitude of riverbank soil/sediment CUL and RAL exceedances for multiple 
contaminants including metals (arsenic, cadmium, copper, lead, mercury, and zinc), PCBs, total 
DDx, BEHP, PAHs, dioxins/furans, and diesel-range TPH, riverbank erosion is anticipated to be the 
most significant recontamination pathway to be addressed during remedy implementation. PCBs 
are the primary remedial driver for the Project Area and in particular are of concern in riverbank 
soils, with concentrations present up to 68 times the RAL and 570 times the CUL. The source 
control status of individual properties varies and is described below. 

• SSMRY Willamette River riverbank and the PEO property are considered C(a) – 
Sources are not sufficiently assessed. Riverbank investigations are proposed for both 
the SSMRY Willamette River riverbank and the PEO property in the PDI Work Plan.  

• SSMRY IT Slip Head and South Shore are considered C(u) – Sources are not sufficiently 
controlled. The IT Slip Head and South Shore will require remedial action based on 
existing data. These areas will be addressed as part of the sediment remedy.  

• The Time Oil property is considered B – Sources are conditionally controlled. No 
further evaluation is currently proposed at this riverbank area. If it is determined in 
the future that an SMA is present adjacent to the Time Oil property riverbank, a 
riverbank evaluation could be conducted and recontamination potential would be 
assessed at that time.  

• The IT Slip North Shore, Port of Portland property, and PGE property are considered 
A – Sources are sufficiently controlled. The IT Slip North Shore has been investigated 
and limited contamination is present (with no contamination greater than RALs) and 
is not adjacent to RAL/PTW threshold exceedance areas. The Port of Portland and PGE 
property riverbanks have no known contaminant sources.  
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6.1.2 Groundwater Discharge  

Groundwater discharge is generally not anticipated to be a significant pathway for 
recontamination of the Project Area given current site conditions and the source control status 
of existing groundwater plumes. Groundwater discharge based on existing data is contaminated 
primarily with arsenic, PAHs, diesel-range TPH, and other contaminants not identified as 
sediment RPCs such as PCP at Time Oil and CVOCs at the SSMRY. Total PCBs, the primary remedial 
driver in the Project Area, are present at a limited number of locations at low concentrations in 
groundwater (less than approximately 10 times the CUL). Where PAHs, diesel-range TPH, and 
PCP are present at elevated concentrations in the uplands (PEO and Time Oil), groundwater is 
actively being treated as part of ODEQ-led uplands source control processes. Additionally, 
contaminant mass loading from groundwater to sediments and surface water, if occurring, would 
be expected to be much lower than from riverbank soils or stormwater; groundwater loading 
may need to be verified in RD depending on the selected remedy. Therefore, groundwater 
discharge is not expected to result in sediment concentrations exceeding the RALs that would 
necessitate additional sediment cleanup; this will be further evaluated as part of the proposed 
groundwater monitoring work plan described below. The source control status of individual 
properties varies and is described below.  

• The majority of the Uplands AOI is considered C(a) – Sources are not sufficiently 
assessed. A shoreline monitoring investigation will be proposed as an addendum to 
the PDI Work Plan. If groundwater contamination is observed at the shoreline, further 
investigation may need to be conducted into the uplands to identify the 
contamination source. 

• The PEO and Time Oil properties are considered B – Sources are conditionally 
controlled. Groundwater contamination is known to be present at both of these 
properties, with groundwater plumes identified in the ROD. Extensive SCMs have 
been implemented that have been effective in controlling the groundwater pathway. 
The SCMs are expected to continue to be effective, and additional SCMs to control 
contaminant migration to the Willamette River have not been identified. The 
effectiveness of SCMs at these properties will be confirmed with additional shoreline 
groundwater monitoring.  

• The Port of Portland and PGE properties are considered A – Sources are sufficiently 
controlled. The Port of Portland and PGE property groundwater have no known 
contaminant sources.  

If any unacceptable RPC concentrations in groundwater discharging to the Willamette River 
remain once uplands SCMs and development activities have been completed, the groundwater 
discharge is anticipated to be addressed by riverbank reconstruction or application of capping 
technologies. The evaluation of the necessity for capping amendments will be conducted later in 
the RD process.  
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6.1.3 Stormwater Discharge and Overland Flow 

Stormwater discharge from all basins (with the exception of discharge from Outfall WR-151 and 
overland flow) is considered either a partially uncontrolled or uncontrolled pathway. Based on 
the magnitude of surface water CUL exceedances for multiple contaminants including metals 
(arsenic, cadmium, copper, lead, and zinc), PCBs, PAHs, and dioxins/furans and the potential 
contaminant mass loading from large volumes of stormwater discharge, stormwater is 
considered a primary pathway of recontamination concern until data gaps have been addressed 
and additional SCMs implemented. Implementation of SCMs will be addressed in the source 
control process led by ODEQ.  

Stormwater mass loading will require further evaluation during RD to better understand the 
significance of stormwater discharge as a recontamination pathway relative to other pathways, 
such as erosion of riverbank soils. Currently, flow rate information necessary to understand mass 
loading is not available for all outfalls. Uncertainty in drainage basin attributes and stormwater 
conveyance systems do not allow calculation and comparison of theoretical flow rates. Flow rates 
from Outfalls 18, 21, 22, and 23 will be measured as part of the end-of-pipe sampling, to be 
conducted under the PDI Work Plan (Floyd|Snider 2020a). The source control status of individual 
properties varies and is described below. 

• Properties within the Outfall 18 Basin (BIP Basin 18 Area, Lampros Steel, and Dunkin 
& Bush), Outfall 21 Basin (Portland Container, Pro Truck Lines/RoMar, and BIP Lot 9), 
and the Outfalls 22 and 23 Basin (WestRock and BIP Lot 14) are considered C(u) – 
Sources are not sufficiently controlled. To prioritize development of SCMs (in addition 
to the SCMs already proposed as part of the ODEQ-led uplands source control 
process), end-of-pipe sampling and in-line stormwater solids sampling will be 
proposed as an addendum to the PDI Work Plan. Schnitzer has no authority to address 
source control, including filling data gaps, on properties Schnitzer does not own. If 
data gaps are identified or SCMs are determined to be warranted, ODEQ will need to 
work with individual property owners as necessary to implement any SCMs required 
on their properties.   

• The Time Oil property is also considered C(u) – Sources are not sufficiently controlled. 
This pathway is anticipated to be addressed by an SCM to prevent groundwater 
infiltration into stormwater lines. Once the proposed SCM has been implemented 
(reconfiguration and repair of stormwater conveyance), this pathway will be 
controlled. Schnitzer does not own or control the Time Oil property, and the SCM will 
need to be completed by the owner in coordination with ODEQ.  

• The SSMRY, Northwest Pipe, BIP Tract A Area, and Lots 7 and 8 are considered B – 
Sources are conditionally controlled.  

o SSMRY and Northwest Pipe have conducted extensive SCMs to address the 
stormwater pathway. Recent data indicate that the stormwater discharge 
pathway may be controlled (Rieke Consulting 2020 and Jacobs 2020c).  
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o Stormwater treatment infrastructure has been installed on BIP Lots 7 and 8, with 
effectiveness monitoring proposed. With the treatment infrastructure, 
stormwater from BIP Lots 7 and 8 no longer discharges to the Project Area.  

o At the BIP Tract A Area, an SCM has been proposed, with preliminary drawings 
submitted to ODEQ in November 2020 and conditionally approved and 
resubmitted as final in December 2020. This SCM includes abandonment and 
sealing of the existing conveyance system, which is intended to eliminate 
discharge from the BIP Tract A Area to Outfalls 18, 20, and 20A. 

• The PEO, Port of Portland, and PGE properties are considered A – Sources are 
sufficiently controlled. Stormwater infiltrates on all three properties.  

6.1.4 Overwater Activities 

Overwater activities are currently considered C(a) – Sources are not sufficiently assessed. 
However, overwater activities are assumed to pose a low recontamination risk due to the BMPs 
currently implemented. Additional BMPs may need to be evaluated to confirm that 
recontamination will not occur from overwater activities in the future; the RD process will include 
infrastructure evaluation and potentially improvements, at which time additional BMPs may be 
considered. 

6.1.5 Air (Dust) Deposition 

Air (dust) deposition is considered C(a) – Sources are not sufficiently assessed. A quantitative 
characterization of potential dust emissions will be undertaken, including dust data collection, to 
support evaluation of recontamination risks. Critically, any quantitative characterization of air 
(dust) emissions must be evaluated in the context of a background air (dust) quality. The 
significance of the air deposition relative to other recontamination pathways is unknown at this 
time.  

6.1.6 Deposition of Upriver Sediments  

Deposition of upriver sediments is considered C(u) – Sources are not sufficiently controlled. Data 
indicate that incoming suspended solids with concentrations exceeding CULs may be contributing 
to the RPC loading within the depositional portions of the Project Area. Additionally, data also 
indicate that TCDD concentrations exceeding RALs may be contributing to RPC loading. Sediment 
trap sampling upstream or at the upstream end of the Project Area will be conducted to 
determine if suspended solids with concentrations exceeding RALs are entering the Project Area. 
If upstream sources contributing to RAL exceedances in suspended sediments remain at the time 
of remedy implementation, there is potential for recontamination from this pathway. Therefore, 
available data should be reassessed prior to remedy implementation. 

Upstream dredging for implementation of remedial actions will release sediments contaminated 
at concentrations greater than RALs into the water column and may pose a significant 
recontamination threat to the Project Area if those remedial actions are conducted after 
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remediation in the Project Area is completed. Future RD deliverables will consider appropriate 
sequencing of remedial actions, under USEPA’s oversight. 

As SCMs and remedial actions are completed, concentrations of RPCs in upriver suspended 
sediments and bedded sediments would be expected to decrease and pose less of a 
recontamination risk. Sediment trap data also suggest that certain RPC concentrations associated 
with sediment transport are natural background contaminants (arsenic) or watershed-level 
contaminants (e.g., dioxins/furans). These RPCs will not likely be addressed by SCMs or remedial 
actions. For watershed-level contaminants, sources would need to be controlled throughout the 
watershed, which is not within the scope of the PHSS activities.  

6.1.7 Resuspension of Bedded Sediments  

Resuspension of bedded sediments is considered C(u) – Sources are not sufficiently controlled, 
but requires further evaluation in RD. Subsurface sediments subject to scour within the SMAs 
may be addressed via full removal remedial options or through containment with armoring to 
prevent scour. Outside of SMAs, the locations most susceptible to scour and sediment 
resuspension have not yet been refined, which will be further evaluated in the RD process. 
Redistribution and mixing of surface sediments within the Project Area will continue to occur due 
to scour. However, the Selected Remedy allows surface sediment with concentrations less than 
RALs to remain in place and assumes that MNR will eventually result in reduction of 
contamination to CULs. Due to the limited areas where contamination is present at depth outside 
of SMAs and the ability to address areas susceptible to scour in RD, this pathway is not anticipated 
to be significant relative to the uplands discharge pathways. 

6.1.8 Advection of Groundwater Through Contaminated Sediments (Porewater)  

Porewater is considered C(a) – Sources are not sufficiently assessed and may require further 
evaluation in RD, depending on the character of the conceptual design for the remedial action. 
Porewater is not anticipated to be a significant pathway for recontamination of the Project Area 
given current site conditions and the primary RPCs, which are typically not mobilized in water.   

6.1.9 Existing Structures  

Structures are currently considered C(a) - Sources are not sufficiently assessed but are assumed 
to pose a low recontamination risk due to the weathered nature of structural materials and 
localized impacts if occurring. For structures that will remain after remedy implementation in the 
Project Area, field reconnaissance and historical research will be conducted to assess the 
coatings/preservatives used and the potential for abrasion and leaching to occur.  

6.2 RECOMMENDATIONS AND NEXT STEPS FOR REMEDIAL DESIGN 

Concurrent with this SAR and under the requirements of the UAO, Schnitzer has prepared a 
PDI Work Plan (Floyd|Snider 2020a). The PDI Work Plan describes how PDI field investigations 
will fill data gaps identified in this SAR, and will identify other necessary data needs to advance 
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the RD. Based on the conclusions in this SAR and other identified data needs, the following 
activities will be performed as part of the PDI, and are more fully detailed in the PDI Work Plan: 

• Performance of a topographic and bathymetric survey and detailed visual evaluation 
of each segment of the SSMRY Willamette River riverbank to document surface 
conditions, the presence of armor rock, vegetative cover types, soil types, and slope 
angles. Subsequently, in the areas determined to be potentially subject to erosion, 
riverbank samples will be collected for chemical characterization.  

• Collection of surface and subsurface sediment samples to delineate RAL and/or PTW 
threshold exceedances, in accordance with the Remedial Design Guidelines and 
Considerations, Portland Harbor Superfund Site (USEPA 2020d).  

• Submittal of a Waterfront Use Questionnaire (Appendix F of the PDI Work Plan) to 
property owners associated within the Project Area. The Waterfront Use 
Questionnaire has a number of objectives relative to RD that are described fully in the 
PDI Work Plan but will provide insight on areas prone to sediment resuspension within 
the Project Area and recontamination potential due to structures and overwater 
activities.  

• Collection of end-of-pipe stormwater and potentially stormwater solids data from 
Outfall Basins 18, 21, 22, and 23. A stormwater sampling work plan will be submitted 
as an addendum to the PDI Work Plan. If newly collected outfall discharge data 
indicate that the recontamination risk posed by stormwater is ongoing, this may result 
in identification of uplands stormwater data gaps that are not currently identified as 
part of the ODEQ-led source control process. 

• Collection of groundwater samples from a shoreline monitoring well network. A 
groundwater monitoring work plan is currently under development and will be 
submitted as an addendum to the PDI Work Plan. If groundwater contamination is 
observed at the shoreline in the newly collected samples, further investigation may 
need to be conducted into the uplands to identify the contamination source. These 
potential future investigations would most likely be conducted under the ODEQ-led 
source control process in coordination with USEPA. 

• A proposed approach to investigation of the dust deposition pathway will be 
presented in a dust deposition evaluation work plan as a future addendum to the PDI 
Work Plan. Coordination with USEPA and ODEQ will be required prior to development 
of the work plan.  

• Installation and periodic sampling of sediment traps. These sediment traps will be 
located to account for transport of both suspended sediment in the water column and 
sediment bedload into the Project Area. Details of the design and installation of these 
sediment traps will be developed utilizing input from the bathymetry, Waterfront Use 
Questionnaire, and riverbank investigations, and will be presented in an addendum 
to the PDI Work Plan. 
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Table 2.1

Portland Harbor CULs, RALs, and PTW Thresholds

CAS Number Unit
River Bank 

Soil/Sediment CULs (2)  Site-Wide RALs (3)
Navigation 

Channel RALs (3) PTW Thresholds (3)

7440-38-2 mg/kg 3
7440-43-9 mg/kg 0.51
7440-50-8 mg/kg 359
7439-92-1 mg/kg 196
7439-97-6 mg/kg 0.085
7440-66-6 mg/kg 459

688-73-3 µg/kg 3,080

T_PCB (U=1/2) µg/kg 9 75 1,000 200
T_PCBCg (U=1/2) µg/kg 9 75 1,000 200

309-00-2 µg/kg 2
T_Clrdn (U=1/2) µg/kg 1.4
T_DDD (U=1/2) µg/kg 114
T_DDE (U=1/2) µg/kg 50
T_DDT (U=1/2) µg/kg 246
T-DDx (U=1/2) µg/kg 6.1 160 650 7,050

60-57-1 µg/kg 0.07
58-89-9 µg/kg 5

117-81-7 µg/kg 135
108-90-7 µg/kg >320

T_cPAH_TEQ (U=1/2) µg/kg 85/774/1,076 (4) 774,000
91-20-3 µg/kg >140,000

T_PAH (U=1/2) µg/kg 23,000 30,000 170,000

70648-26-9 µg/kg 0.0004 0.04
40321-76-4 µg/kg 0.0002 0.0008 0.003 0.01
57117-41-6 µg/kg 0.0003 0.2 1 0.2
51207-31-9 µg/kg 0.000407 (5) 0.6
1746-01-6 µg/kg 0.0002 0.0006 0.002 0.01

T_DF_TEQ (U=1/2) µg/kg 0.01

DRO mg/kg 91

Notes:
Blank cells are intentional.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017).
4

5

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate mg/kg Milligrams per kilogram

CAS Chemical Abstracts Service PAH Polycyclic aromatic hydrocarbon
cPAH Carcinogenic polycyclic aromatic hydrocarbon PeCDD Pentachlorodibenzo-p-dioxin

CUL Cleanup level PeCDF Pentachlorodibenzofuran
DDD Dichlorodiphenyldichloroethane PTW Principal threat waste
DDE Dichlorodiphenyldichloroethylene RAL Remedial action level
DDT Dichlorodiphenyltrichloroethane ROD Record of Decision
DDx Calculated as the sum of DDD, DDE, and DDT TCDD Tetrachlorodibenzo-p-dioxin

HxCDF Hexachlorodibenzofuran TCDF Tetrachlorodibenzofuran
LWG Lower Willamette Group TEQ Toxic equivalent
µg/kg Micrograms per kilogram

Portland Harbor 
Contaminant of Concern (1)

Arsenic
Cadmium
Copper
Lead

Metals 

Butyltins
Tributyltin

Total PCBs as Aroclors

Mercury
Zinc

Polychlorinated Biphenyls (PCBs)

Chlorobenzene
cPAH TEQ
Naphthalene
Total PAHs

BEHP
Semivolatile Organic Compounds (SVOCs)

DDT
Total DDx
Dieldrin
Lindane

Total PCBs as Congeners

Aldrin
Total Chlordanes
DDD
DDE

Pesticides/Herbicides

CUL presented in Table 17 of the ROD has a value of 0.00040658 µg/kg. This CUL was rounded to three significant figures for consistency with presentation of 
results.

Diesel-range TPH
Total Petroleum Hydrocarbons (TPH)

Dioxins/Furans

1,2,3,7,8-PeCDD
2,3,4,7,8-PeCDF
2,3,7,8-TCDF
2,3,7,8-TCDD
Dioxin/furan TEQ

1,2,3,4,7,8-HxCDF

The site-wide CUL for cPAHs of 774 μg/kg is based on direct contact with sediment and is applicable to nearshore sediment exclusive of recreational beaches and 
navigation channel sediments. The CUL applicable to recreational beach sediments is 85 μg/kg, and the CUL applicable to the navigation channel sediment is 
1,076 μg/kg and is based on human consumption of clams.
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Table 2.2

RPC Screening Results: Surface Sediment Point-by-Point

River Bank 
Soil/Sediment CULs Units

Number of 
Results (1,2)

Number of Detected 
Results

Number of Detected 
Results Exceeding 

Criteria

Percent of Detected 
Results Exceeding 

Criteria
Exceedance 

Factor (3)

7440-38-2 3 mg/kg 89 82 67 75% 5.3
7440-43-9 0.51 mg/kg 89 88 14 16% 6.9
7440-50-8 359 mg/kg 89 89 None None None
7439-92-1 196 mg/kg 89 88 2 2.2% 1.6
7439-97-6 0.085 mg/kg 103 94 21 20% 4.9
7440-66-6 459 mg/kg 103 103 7 6.8% 4.1

Tributyltin 36643-28-4 3,080 µg/kg 60 57 1 1.7% 15

Total PCBs
T_PCBCg (U=1/2)

T_PCB (U=1/2)
9 µg/kg 112 104 98 88% 480

309-00-2 2 µg/kg 76 34 1 1.3% 1.6
T_Clrdn (U=1/2) 1.4 µg/kg 81 49 15 19% 14
T_DDD (U=1/2) 114 µg/kg 97 89 1 1.0% 1.1
T_DDE (U=1/2) 50 µg/kg 96 86 1 1.0% 1.5
T_DDT (U=1/2) 246 µg/kg 97 81 None None None
T_DDx (U=1/2) 6.1 µg/kg 95 87 41 43% 39

60-57-1 0.07 µg/kg 81 14 9 11% 17
58-89-9 5 µg/kg 81 17 None None None

117-81-7 135 µg/kg 90 64 29 32% 130
108-90-7 320 (5) µg/kg 35 None NA NA NA

T_cPAH_TEQ (U=1/2) 774 µg/kg 118 117 10 8.5% 9.4
91-20-3 140,000 (5) µg/kg 120 85 NA NA NA

T_PAH (U=1/2) 23,000 µg/kg 120 119 4 3.3% 2.9

70648-26-9 0.0004 µg/kg 55 53 46 84% 32
40321-76-4 0.0002 µg/kg 55 32 26 47% 15
57117-31-4 0.0003 µg/kg 55 46 31 56% 19
1746-01-6 0.0002 µg/kg 55 21 14 25% 3.6

51207-31-9 0.000407 µg/kg 55 46 38 69% 21
T_DF_TEQ (U=1/2) 0.01 µg/kg 55 55 2 3.6% 2.3

Diesel-range TPH TPH_DRO 91 mg/kg 61 51 14 23% 14
Notes:

1
2
3
4
5

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate DDD Dichlorodiphenyldichloroethane µg/kg Micrograms per kilogram RPC Recontamination potential chemical

CAS Chemical Abstracts Service DDE Dichlorodiphenyldichloroethylene mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo-p-dioxin
COC Contaminant of concern DDT Dichlorodiphenyltrichloroethane PAH Polycyclic aromatic hydrocarbon TCDF Tetrachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon DDx Calculated as the sum of DDD, DDE, and DDT PeCDD Pentachlorodibenzo-p-dioxin TEQ Toxic equivalent
CUL Cleanup level HxCDF Hexachlorodibenzofuran PeCDF Pentachlorodibenzofuran USEPA U.S. Environmental Protection Agency

Portland Harbor Contaminant of 
Concern CAS Number

COCs are retained for further evaluation if they were detected at concentrations exceeding their respective CULs and the detected exceedances occurred (1) in greater than 5% of the surface sediment samples or (2) at a concentration at least three 
times greater than the CUL.  

CULs are not available; therefore, the criteria applied is the principal toxic waste threshold.

Surface samples with a maximum depth of 30 centimeters are included. 
Field samples and field sample duplicates were counted as unique samples. 
The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
For Total PCBs, if both congener and Aroclor data were available for a sample, the congener data are used as the preferred results. 

Total DDx
Dieldrin
Lindane

Arsenic
Cadmium
Copper
Lead
Mercury
Zinc

Aldrin
Total Chlordanes
DDD
DDE

BEHP
Chlorobenzene
cPAH TEQ
Naphthalene
Total PAHs

Portland Harbor CUL Information about Detected Results

Total Petroleum Hydrocarbons (TPH)

Dioxins/Furans

Semivolatile Organic Compounds

Pesticides

Polychlorinated Biphenyls (PCBs) (4)

Butyltins

Metals 

1,2,3,4,7,8-HxCDF
1,2,3,7,8-PeCDD
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF

DDT

Dioxin/furan TEQ
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Table 2.3

RPC Screening Results: SWAC

River Bank 
Soil/Sediment 

CULs Units

Surface-Weighted 
Average 

Concentration (1) Retained as an RPC based on surface sediment data? (2) 

3 mg/kg 4.1 Yes, SWAC exceeds CUL
0.51 mg/kg 0.33 No

0.085 mg/kg 0.069 No
459 mg/kg 140 No

3,080 µg/kg 110 No

9 µg/kg 127 Yes, SWAC exceeds CUL

1.4 µg/kg 1.1 No
6.1 µg/kg 7.7 Yes, SWAC exceeds CUL

0.07 µg/kg 0.4 Yes, SWAC exceeds CUL

135 µg/kg 900 Yes, SWAC exceeds CUL
774 µg/kg 250 No

0.0004 µg/kg 0.00188 Yes, SWAC exceeds CUL
0.0002 µg/kg 0.000328 Yes, SWAC exceeds CUL
0.0003 µg/kg 0.000546 Yes, SWAC exceeds CUL

0.0002 µg/kg 0.000146
Yes. Although SWAC does not exceed CUL, the maximum 
concentration exceeds the Portland Harbor site-wide RAL.  

0.000407 µg/kg 0.000856 Yes, SWAC exceeds CUL
0.01 µg/kg 0.00277 No

91 mg/kg 94 Yes, SWAC exceeds CUL
Notes:

Retained as an RPC based on surface sediment data.
1
2

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate mg/kg Milligrams per kilogram

cm Cenemeters PeCDD Pentachlorodibenzo-p-dioxin
COC Contaminant of concern PeCDF Pentachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon PTW Principal threat waste 
CUL Cleanup level RPC Recontamination potential chemical

DDD Dichlorodiphenyldichloroethane SWAC Surface-weighted average concentration
DDE Dichlorodiphenyldichloroethylene TCDD Tetrachlorodibenzo-p-dioxin
DDT Dichlorodiphenyltrichloroethane TCDF Tetrachlorodibenzofuran
DDx Calculated as the sum of DDD, DDE, and DDT TEQ Toxic equivalent

HxCDF Hexachlorodibenzofuran USEPA U.S. Environmental Protection Agency
µg/kg Micrograms per kilogram

1,2,3,4,7,8-HxCDF
1,2,3,7,8-PeCDD

Total PCBs

Total Chlordanes
Total DDx
Dieldrin

Dioxins/Furans

Pesticides

Results for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
COCs are retained as RPCs if the SWAC exceeds its respective CUL. To determine the SWACs, COC concentrations in surface (0- to 30-cm depth) sediments were interpolated 
using natural neighbor interpolation (ArcGIS).  COCs are further evaluated in subsurface sediments (deeper than 30-cm depth); refer to Table 2.4 for details.

2,3,4,7,8-PeCDF

2,3,7,8-TCDD

2,3,7,8-TCDF
Dioxin/furan TEQ

Diesel-range TPH
Total Petroleum Hydrocarbons (TPH)

Contaminant of Concern

Arsenic
Cadmium
Mercury
Zinc

Metals

Tributyltin

BEHP
cPAH TEQ

Semivolatile Organic Compounds (SVOCs)

Butyltins

Polychlorinated Biphenyls (PCBs)
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Table 2.4

RPC Screening Results: Subsurface Sediment Point-by-Point

Information About Detected Results

River Bank 
Soil/Sediment 

CULs Units
Number of 
Results (1,2)

Number of 
Detected 

Results

Number of 
Detected 

Results 
Exceeding 

Criteria

Percent of 
Detected 

Results 
Exeeding 
Criteria

Exceedance 
Factor (3)

Metals
Arsenic 7440-38-2 3 mg/kg 99 98 54 55% 6
Cadmium 7440-43-9 0.51 mg/kg 99 96 25 25% 3.9
Copper 7440-50-8 359 mg/kg 99 99 None None None
Copper 7440-50-8 359 mg/kg 99 99 None None None
Lead 7439-92-1 196 mg/kg 99 99 None None None
Mercury 7439-97-6 0.085 mg/kg 108 104 60 56% 16
Zinc 7440-66-6 459 mg/kg 107 107 3 2.8% 1.5

Organometallics
Tri-n-butyltin 36643-28-4 3,080 µg/kg 72 34 None None None

Polychlorinated Biphenyls (PCBs) (4)

Total PCBs
T_PCBCg (U=1/2)

T_PCB (U=1/2)
9 µg/kg 150 115 114 76% 2,900

Pesticides
Aldrin 309-00-2 2 µg/kg 97 13 1 1.0% 1.2
Total Chlordanes T_Clrdn (U=1/2) 1.4 µg/kg 97 49 35 36% 620
DDD T_DDD (U=1/2) 114 µg/kg 136 99 None None None
DDE T_DDE (U=1/2) 50 µg/kg 136 96 1 0.7% 1.8
DDT T_DDT (U=1/2) 246 µg/kg 136 94 5 3.7% 6.1 (5)

DDx T_DDx (U=1/2) 6.1 µg/kg 134 111 68 51% 300
Dieldrin 60-57-1 0.07 µg/kg 97 4 4 4.1% 1,400
Lindane 58-89-9 5 µg/kg 97 12 4 4.1% 2

Semivolatile Organic Compounds
BEHP 117-81-7 135 µg/kg 97 37 14 14% 27
Chlorobenzene 108-90-7 320 (6) µg/kg 91 None None None None
cPAH TEQ T_cPAH_TEQ (U=1/2) 774 µg/kg 157 144 35 22% 13
Naphthalene 91-20-3 140,000 (6) µg/kg 171 117 None None None
Total PAHs T_PAH (U=1/2) 23,000 µg/kg 159 151 15 9.4% 27

Dioxin/Furans
1,2,3,4,7,8-HxCDF 70648-26-9 0.0004 µg/kg 68 48 41 60% 85
1,2,3,7,8-PeCDD 40321-76-4 0.0002 µg/kg 68 41 29 43% 65
2,3,4,7,8-PeCDF 57117-31-4 0.0003 µg/kg 68 46 32 47% 67
2,3,7,8-TCDD 1746-01-6 0.0002 µg/kg 68 29 23 34% 22
2,3,7,8-TCDF 51207-31-9 0.000407 µg/kg 68 47 32 47% 66
Dioxin/Furan TEQ T_DF_TEQ (U=1/2) 0.01 µg/kg 68 68 8 12% 6.5

Total petroleum hydrocarbons (TPH)
TPH-Diesel Range Organic TPH-DRO 91 mg/kg 88 72 49 56% 38

Notes:

1
2
3

4
5
6
7

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate µg/kg Micrograms per kilogram

CAS Chemical Abstracts Service mg/kg Milligrams per kilogram
COC Contaminant of concern PAH Polycyclic aromatic hydrocarbon

cPAH Carcinogenic polycyclic aromatic hydrocarbon PeCDD Pentachlorodibenzo-p-dioxin
CUL Cleanup level PeCDF Pentachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane RPC Recontamination potential chemical 
DDE Dichlorodiphenyldichloroethylene TCDD Tetrachlorodibenzo-p-dioxin
DDT Dichlorodiphenyltrichloroethane TCDF Tetrachlorodibenzofuran
DDx Calculated as the sum of DDD, DDE, and DDT TEQ Toxic equivalent

HxCDF Hexachlorodibenzofuran USEPA U.S. Environmental Protection Agency

For Total PCBs, if both congener and Aroclor data were available for a sample, the congener data are used as the preferred results. 

CULs are not available; therefore, the criteria applied is the principal toxic waste threshold.
The CUL used for cPAH TEQ screening is conservative; the USEPA Remedial Guidance (USEPA 2019) does not identify recreational beaches in the Project Area. However, the Remedial 
Investigation (USEPA 2016) identifies human use areas along the Premier Edible Oil and Time Oil shorelines. 

Although the exceedance factor for DDT is at least three times greater than the CUL, it is not retained separately for futher evaluation because DDx is retained. 

Portland Harbor CUL

COCs are retained for further evaluation if they were detected at concentrations exceeding their respective CULs and the detected exceedances occurred (1) in greater than 5% of the subsurface 
sediment samples or (2) at a concentration at least three times greater than the CUL.  
Subsurface samples with depth greater than 30 centimeters are included. 
Field samples and field sample duplicates were counted as unique samples. 

Portland Harbor Contaminant of 
Concern CAS Number

The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two 
significant digits.
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Surface and Subsurface Sediment Statistics

CAS Number Units
Number of 
Results (1)

Number of 
Detected 

Results

Percent of 
Detected 

Results

Maximum 
Detected 

Value
Location of Maximum 

Detected Value

Depth Of 
Maximum 
Detected 

Value
(cm bml)

Date of 
Maximum 
Detected 

Value

Mean 
Detected 

Value

Median 
Detected 

Value

95th 
Percentile of 

Detected 
Values

River Bank 
Soil/Sediment 

CULs

Number of 
Detected 

Results 
Exceeding 

Criteria

Percent of 
Detected 

Results 
Exceeding 

Criteria

Maximum 
Exceedance 

Factor (2)

Deepest 
Result 

Exceeding 
Criteria
(cm bml)

Exceedance 
Factor (3)

Surface Sediments
Arsenic 7440-38-2 mg/kg 89 82 92% 16 LW2-G111 0-24 7/28/04 4.24 3.7 6.4 3 67 75% 5.3 0-24 5.3
Cadmium 7440-43-9 mg/kg 89 88 99% 3.5 LW2-G111 0-24 7/28/04 0.394 0.28 0.945 0.51 14 16% 6.9 0-24 6.9
Mercury 7439-97-6 mg/kg 103 94 91% 0.42 LW2-C093 0-30 10/20/04 0.0829 0.0615 0.273 0.085 21 20% 4.9 0-30 4.9

Total PCBs (4)
T_PCB (U=1/2) 

T_PCBCg (U=1/2)
µg/kg 112 104 93% 4,340 LW2-C093 0-30 10/20/04 348 60.2 1,900 9 98 88% 480 0-30 480

Total Chlordanes T_Clrdn (U=1/2) µg/kg 81 49 60% 20 LW2-C094 0-30 10/20/05 1.77 0.8 6.4 1.4 15 19% 14 0-30 14
Total DDx T_DDx (U=1/2) µg/kg 95 87 92% 240 LW2-C093 0-30 10/20/04 13.1 6 47 6.1 41 43% 39 0-30 39
Dieldrin 60-57-1 µg/kg 81 14 17% 1.2 LW3-G784 0-30 11/28/07 0.3 0.175 0.836 0.07 9 11% 17 0-30 17
BEHP 117-81-7 µg/kg 90 64 71% 17,000 LW2-G099 0-29 8/3/04 1,290 104.5 9,790 135 29 32% 130 0-29 130
cPAH TEQ T_cPAH_TEQ (U=1/2) µg/kg 118 117 99% 7,300 S035 0-24 5/4/18 373 110 1,680 774 10 8.5% 9.4 0-30 2.6
Total PAHs T_PAH (U=1/2) µg/kg 120 119 99% 67,000 LWG0103R005SDS015C00 0-15 10/24/02 3,390 860 15,300 23,000 4 3.3% 2.9 0-15 2.9
1,2,3,4,7,8-HxCDF 70648-26-9 µg/kg 55 53 96% 0.0126 LWG0103R005SDS015C00 0-15 10/24/02 0.00207 0.0015 0.00582 0.0004 46 84% 32 0-15 32
1,2,3,7,8-PeCDD 40321-76-4 µg/kg 55 32 58% 0.00298 LWG0103R005SDS015C00 0-15 10/24/02 0.000582 0.000424 0.00176 0.0002 26 47% 15 0-15 15
2,3,4,7,8-PeCDF 57117-31-4 µg/kg 55 46 84% 0.00556 LWG0103R005SDS015C00 0-15 10/24/02 0.000769 0.000557 0.00225 0.0003 31 56% 19 0-15 19
2,3,7,8-TCDD 1746-01-6 µg/kg 55 21 38% 0.00072 LWG0103R005SDS015C00 0-15 10/24/02 0.000323 0.00028 0.00063 0.0002 14 25% 3.6 0-15 3.6
2,3,7,8-TCDF 51207-31-9 µg/kg 55 46 84% 0.00874 LWG0103R005SDS015C00 0-15 10/24/02 0.00129 0.001 0.00333 0.000407 38 69% 21 0-15 21
Dioxin/Furan TEQ T_DF_TEQ (U=1/2) µg/kg 55 55 100% 0.0225 S030 0-23 5/8/18 0.0032 0.00235 0.00796 0.01 2 3.6% 2.3 0-23 2.3

Diesel-range TPH TPH_DRO mg/kg 61 51 84% 1,300
LW2-C093
LW2-C089

0-30
0-30

10/20/2004
10/25/2005

145 62 815 91 14 23% 14 0-30 14

Subsurface Sediments
Arsenic 7440-38-2 mg/kg 99 98 99% 18 LW2-C092 30-152 10/25/05 3.53 3.35 5.19 3 54 55% 6.1 461-503 1.4
Cadmium 7440-43-9 mg/kg 99 96 97% 2.0 LW2-C092 30-152 10/25/05 0.369 0.275 0.9 0.51 25 25% 3.9 461-503 1.3

Mercury 7439-97-6 mg/kg 108 104 96% 1.4
LW2-C093

WLCITG08SED11
30-134 
15-76 

10/20/2004
7/24/2008

0.193 0.105 0.646 0.085 60 56% 16 461-503 5.3

Total PCBs (4)
T_PCB (U=1/2) 

T_PCBCg (U=1/2)
µg/kg 150 115 77% 26,000 LW2-C092 30-152 10/25/05 1,060 120 5,070 9 114 76% 2,900 461-503 4.3

Total Chlordanes T_Clrdn (U=1/2) µg/kg 97 49 51% 870 LW2-C092 30-152 10/25/05 38.2 2.8 64.6 1.4 35 36% 620 389-461 2.1
Total DDx T_DDx (U=1/2) µg/kg 134 111 83% 1,800 LW2-C092 30-152 10/25/05 60.8 11 240 6.1 68 51% 300 389-461 7.7
Dieldrin 60-57-1 µg/kg 97 4 4.1% 100 LW2-C092 30-152 10/25/05 25.6 1.075 85.2 0.07 4 4.1% 1,400 152-274 17
BEHP 117-81-7 µg/kg 97 37 38% 3,600 LW2-C099 30-152 10/24/05 433 100 1,840 135 14 14% 27 0-213 5.7
cPAH TEQ T_cPAH_TEQ (U=1/2) µg/kg 157 144 92% 10,000 SC-S033 91-122 7/18/18 801 220 4,285 774 35 22% 13 389-461 1.1
Total PAHs T_PAH (U=1/2) µg/kg 159 151 95% 620,000 WLCITG08SED01 76-152 7/10/08 16,300 1,800 69,500 23,000 15 9.4% 27 152-274 1.8
1,2,3,4,7,8-HxCDF 70648-26-9 µg/kg 68 48 71% 0.034 SC-S033 91-122 7/18/18 0.00552 0.0027 0.0176 0.0004 41 60% 85 426-488 1.1
1,2,3,7,8-PeCDD 40321-76-4 µg/kg 68 41 60% 0.013 SC-S033 91-122 7/18/18 0.00096 0.00042 0.0027 0.0002 29 43% 65 256-369 3.8
2,3,4,7,8-PeCDF 57117-31-4 µg/kg 68 46 68% 0.02 SC-S033 91-122 7/18/18 0.00201 0.001001 0.00529 0.0003 32 47% 67 369-420 5.3
2,3,7,8-TCDD 1746-01-6 µg/kg 68 29 43% 0.0044 SC-S033 91-122 7/18/18 0.000572 0.00036 0.00132 0.0002 23 34% 22 256-369 1.5
2,3,7,8-TCDF 51207-31-9 µg/kg 68 47 69% 0.027 SC-S033 91-122 7/18/18 0.00265 0.0012 0.00801 0.000407 32 47% 66 369-420 1.9
Dioxin/Furan TEQ T_DF_TEQ (U=1/2) µg/kg 68 68 100% 0.0652 SC-S033 91-122 7/18/18 0.00491 0.001615 0.0154 0.01 8 12% 6.5 152-212 1.04
Diesel-range TPH TPH-DRO mg/kg 88 72 82% 3,500 LW2-C092 30-152 10/25/05 379 210 1,153 91 49 56% 38 461-503 4.3

Notes:
1 Field samples and field sample duplicates were counted as unique samples. 
2 The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
3 The exceedance factor is the concentration at the maximum depth where an exceedance occurred divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
4 For Total PCBs, if both congener and Aroclor data were available for a sample, the congener data are included as the preferred results. 

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate mg/kg Milligrams per kilogram

bml Below mudline PCB Polychlorinated biphenyl
CAS Chemical Abstracts Service PeCDD Pentachlorodibenzo-p-dioxin
cm centimeters PeCDF Pentachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon PEO Premier Edible Oil
CUL Cleanup level TCDF Tetrachlorodibenzofuran
DDx Calculated as the sum of DDD, DDE, and DDT TEQ Toxic equivalent

HxCDF Hexachlorodibenzofuran TPH Total Petroleum Hydrocarbons
µg/kg Micrograms per kilogram USEPA U.S. Environmental Protection Agency

Recontamination 
Potential Chemical



Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals PCBs

Analyte Mercury Zinc (2) Total PCBs Dieldrin

CAS Number 7439-97-6 60-57-1
Unit mg/kg mg/kg µg/kg µg/kg µg/kg

Site CUL 0.085 9 1.4 0.07
Site-Wide RAL -- -- -- 75 -- --

PTW Threshold -- -- -- 200 -- --
Location Field Sample ID Sample Date Depth Range
Schnitzer Steel Metals Recycling Yard (SSMRY)
ITHead‐TP‐01 ITHead‐TP‐01‐0.0‐0.5 8/17/2011 0–0.5 ft 14 1.4 790 6,600 0.98 400 29.8 J 9.3 U 48 J 9.3 U
ITHead‐TP‐01 ITHead‐TP‐01‐1.5 8/17/2011 1.5 ft 4.8 0.55 UJ 130 130 0.072 UJ 160 372 J  14 U 68 J 8.7 U
ITHead‐TP‐02 ITHead‐TP‐02‐0.0‐0.5 8/17/2011 0–0.5 ft 5.7 1.6 180 230 0.33 450 382 J  11 U 78 J 7.9 U
ITHead‐TP‐02 ITHead‐TP‐02‐1.5 8/17/2011 1.5 ft 8.9 1.6 160 210 0.28 450 396 J  20 U 110 J 20 U
ITHead‐TP‐03 ITHead‐TP‐03‐0.0‐0.5 8/17/2011 0–0.5 ft 15 2.9 1,200 510 3.5 780 587 J  25 U 120 J 18 U
ITHead‐TP‐03 ITHead‐TP‐03‐1.5 8/17/2011 1.5 ft 13 4.3 360 370 0.90 880 1,320 J  19 U 120 J 19 U
ITHead‐TP‐04 ITHead‐TP‐04‐0.0‐0.5 8/17/2011 0–0.5 ft 5.3 1.7 140 220 0.25 470 451 J  28 U 160 J 20 U
ITHead‐TP‐05 ITHead‐TP‐05‐0.0‐0.5 8/17/2011 0–0.5 ft 12 2.8 280 480 2.0 920 567 J  47 U 300 J 39 U
ITHead‐TP‐06 ITHead‐TP‐06‐0.0‐0.5 8/17/2011 0–0.5 ft 4.4 1.7 140 150 0.37 380 274 J  7.3 U 82 J 7.3 U
ITHead‐TP‐07 ITHead‐TP‐07‐0.0‐0.5 5/23/2012 0–0.5 ft 2.9 1.3 U 17 58 0.10 U 89 140 12 U 25 U 12 U
ITHead‐TP‐08 ITHead‐TP‐08‐0.0‐0.5 5/23/2012 0–0.5 ft 2.5 1.2 U 33 65 0.075 UJ 120 170 20 U 41 U 20 U
ITHead‐TP‐08 ITHead‐TP‐08‐1.5 5/23/2012 1.5 ft 2.8 1.1 U 21 39 0.043 UJ 73 78 11 UJ 22 UJ 11 UJ
ITHead‐TP‐09 ITHead‐TP‐09‐0.0‐0.5 5/23/2012 0–0.5 ft 15 3.7 280 500 0.69 1,300 920 21 U 83 U 21 U
ITHead‐TP‐09 ITHead‐TP‐09‐1.5 5/23/2012 1.5 ft 2.6 0.62 UJ 39 88 0.062 UJ 160 240 13 U 29 U 5.5 U
ITHead‐TP‐10 ITHead‐TP‐10‐0.0‐0.5 5/23/2012 0–0.5 ft 20 3.8 380 850 0.85 1,200 660 21 U 51 U 21 U
ITHead‐TP‐11 ITHead‐TP‐11‐0.0‐0.5 5/23/2012 0–0.5 ft 15 2.4 310 1,300 0.78 870 360 20 U 56 U 20 U
ITHead‐TP‐11 ITHead‐TP‐11‐1.5 5/23/2012 1.5 ft 4.4 1.1 U 52 87 0.055 UJ 140 74 8.3 U 23 U 5.2 U
ITHead‐TP‐12 ITHead‐TP‐12‐0.0‐0.5 5/23/2012 0–0.5 ft 7.7 0.76 UJ 230 140 0.084 UJ 270 140 11 U 21 U 11 U
ITHead‐TP‐12 ITHead‐TP‐12‐1.5 5/23/2012 1.5 ft 4.1 1.1 U 89 79 0.064 UJ 200 140 5 U 16 U 5 U
ITHead‐TP‐13 ITHead‐TP‐13‐0.0‐0.5 5/23/2012 0–0.5 ft 5.6 1.6 50 130 0.098 U 440 220 27 U 490 11 U
MW‐104 MW‐104‐4.0‐5.0 5/15/2012 4–5 ft 3.1 1.1 U 22 19 0.087 U 64 38 J 4.9 U 9.7 UJ 4.9 U
MW‐105 MW‐105‐9.0‐10.0 5/15/2012 9–10 ft 2.1 UJ 1.2 U 14 5.5 0.095 U 40 3.97 J 5.1 U 10 UJ 5.1 U
ITSouth‐TP‐01 ITSouth‐TP‐01‐0.0‐0.5 2/24/2012 0–0.5 ft 5.9 2.2 85 21,000 0.26 2,100 757 J 31 U 86 U 31 U
ITSouth‐TP‐02 ITSouth‐TP‐02‐0.0‐0.5 2/24/2012 0–0.5 ft 3.1 1.1 U 42 85 0.089 U 140 191 J 21 U 43 U 21 U
ITSouth‐TP‐02 ITSouth‐TP‐02‐1.5 2/24/2012 1.5 ft 3.6 1.2 U 25 67 0.094 U 110 451 J 22 U 47 U 22 U
ITSouth‐TP‐03 ITSouth‐TP‐03‐0.0‐0.5 2/24/2012 0–0.5 ft 7.3 2.3 160 350 0.46 710 3,920 J 100 U 260 U 43 U
ITSouth‐TP‐04 ITSouth‐TP‐04‐0.0‐0.5 2/24/2012 0–0.5 ft 2.3 1.1 U 25 60 0.086 92 173 J 19 U 38 U 19 U
ITSouth‐TP‐05 ITSouth‐TP‐05‐0.0‐0.5 2/24/2012 0–0.5 ft 2.4 1.1 U 19 60 0.046 UJ 55 331 J 19 U 38 U 19 U
ITSouth‐TP‐05 ITSouth‐TP‐05‐1.5 2/24/2012 1.5 ft 2.6 1.1 U 24 72 0.064 UJ 73 105 J 19 U 39 U 19 U
ITSouth‐TP‐06 ITSouth‐TP‐06‐0.0‐0.5 2/24/2012 0–0.5 ft 2.6 1.2 U 80 150 0.059 UJ 110 371 J 42 U 84 U 42 U
ITSouth‐TP‐07 ITSouth‐TP‐07‐0.0‐0.5 2/24/2012 0–0.5 ft 2.8 0.63 UJ 50 1,100 0.11 190 100 J 19 U 38 U 19 U
ITSouth‐TP‐08 ITSouth‐TP‐08‐0.0‐0.5 2/24/2012 0–0.5 ft 10 4.8 320 450 0.54 1,500 5,110 J 430 U 1,100 U 430 U
ITSouth‐TP‐09 ITSouth‐TP‐09‐0.0‐0.5 2/24/2012 0–0.5 ft 5.6 2.1 150 190 0.77 590 2,810 J 250 U 460 U 210 U
ITSouth‐TP‐10 ITSouth‐TP‐10‐0.0‐0.5 2/24/2012 0–0.5 ft 2.4 0.70 UJ 40 67 0.098 290 458 J 19 U 510 19 U
ITNorth‐TP‐07 ITNorth‐TP‐07‐0.0‐0.5 8/17/2011 0–0.5 ft 3.6 0.13 UJ 11 13 0.089 U 63 8.92 J  8.3 U 28 J 8.3 U
ITNorth‐TP‐08 ITNorth‐TP‐08‐0.0‐0.5 8/17/2011 0–0.5 ft 1.7 UJ 0.16 UJ 13 7.4 0.089 U 56 55.4 J 7.5 U 34 J 7.5 U
ITNorth‐TP‐09 ITNorth‐TP‐09‐0.0‐0.5 8/19/2011 0–0.5 ft 3.0 0.14 UJ 14 3.5 0.079 U 47 1.49 J 3.7 U 7.5 U 3.7 U
ITNorth‐TP‐09 ITNorth‐TP‐09‐1.5 8/19/2011 1.5 ft 3.6 0.14 UJ 14 3.6 0.085 U 46 0.250 J 3.7 U 7.4 U 3.7 U
OFS7 OFS7‐0.5 1/28/2002 0.5 ft 12 3.2  660 490 0.77  690

359
--
--

196 459
--

Result Result
--

--
--

Copper (2)

7440-50-8
mg/kg

Lead (2)

7439-92-1
mg/kg

7440-66-6
T_PCBCg 
(U=1/2)

3.0
mg/kg

7440-38-2

Arsenic Cadmium

7440-43-9
mg/kg
0.51

µg/kg
6.1
160

7,050

Pesticides
Total 

Chlordanes Total DDx
T_Clrdn 
(U=1/2) T_DDx (U=1/2)
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Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans TPHs

Analyte BEHP Total PAHs
1,2,3,4,7,8-

HxCDF
1,2,3,7,8-

PeCDD
2,3,4,7,8-

PeCDF
2,3,7,8-
TCDD

Dioxins/Furans 
(2,3,7,8-TCDD eq)

Diesel-range 
TPH

CAS Number 117-81-7 T_PAH (U=1/2) 70648-26-9 40321-76-4 57117-31-4 1746-01-6
T_DF_TEQ 

(U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site CUL 135 23,000 0.0004 0.0002 0.0003 0.0002 0.01 91
Site-Wide RAL -- -- 30,000 -- 0.0008 0.2 0.0006 -- -- --

PTW Threshold -- 774,000 -- 0.04 0.01 0.2 0.01 1 -- --
Location Field Sample ID Sample Date Depth Range
Schnitzer Steel Metals Recycling Yard (SSMRY)
ITHead‐TP‐01 ITHead‐TP‐01‐0.0‐0.5 8/17/2011 0–0.5 ft 890 U 1,200 13,000 0.0062 J 0.00148 J 0.00181 J 0.00046 J 0.0024 J 0.0123 J 77
ITHead‐TP‐01 ITHead‐TP‐01‐1.5 8/17/2011 1.5 ft 910 U 4,600 30,000 J 0.0055 J 0.00113 J 0.00232 J 0.00024 J 0.00256 J 0.00836 J  320
ITHead‐TP‐02 ITHead‐TP‐02‐0.0‐0.5 8/17/2011 0–0.5 ft 740 U 3,000 28,000 J 0.0093 J 0.00186 J 0.00389 J 0.00061 J 0.00423 J 0.0206 J 150
ITHead‐TP‐02 ITHead‐TP‐02‐1.5 8/17/2011 1.5 ft 830 U 2,200 25,000 J 0.0103 J 0.00176 J 0.00408 J 0.00047 U 0.00435 J 0.0183 J 85 (3)

ITHead‐TP‐03 ITHead‐TP‐03‐0.0‐0.5 8/17/2011 0–0.5 ft 780 U 6,100 57,000 J 0.0124 J 0.0023 J 0.00555 J 0.00096 J 0.0058 J 0.0323 J 240 (3)

ITHead‐TP‐03 ITHead‐TP‐03‐1.5 8/17/2011 1.5 ft 760 U 6,500 66,000 0.045 0.0023 J 0.00851 J 0.00049 J 0.00592 J 0.0597 J 190 (3)

ITHead‐TP‐04 ITHead‐TP‐04‐0.0‐0.5 8/17/2011 0–0.5 ft 760 U 1,500 13,000 J 0.025 0.00382 J 0.00802 J 0.0014 J 0.00703 J 0.0324 J 43 (3)

ITHead‐TP‐05 ITHead‐TP‐05‐0.0‐0.5 8/17/2011 0–0.5 ft 750 U 6,200 57,000 J 0.0202 J 0.00375 J 0.00823 J 0.00155 J 0.00781 J 0.0857 J 180 (3)

ITHead‐TP‐06 ITHead‐TP‐06‐0.0‐0.5 8/17/2011 0–0.5 ft 730 U 4,000 39,000 0.0106 J 0.0015 U  0.00441 J 0.00045 J 0.00477 J 0.0189 J 58 (3)

ITHead‐TP‐07 ITHead‐TP‐07‐0.0‐0.5 5/23/2012 0–0.5 ft 89 JB 340 2,300 J 0.0021 J 0.000537 J 0.00126 J 0.00015 U 0.00155 J 0.00431 J 32 U (4)

ITHead‐TP‐08 ITHead‐TP‐08‐0.0‐0.5 5/23/2012 0–0.5 ft 930 U 280 J 2,100 J 0.008 0.00172 J 0.00421 J 0.000435 J 0.0041 0.0119 J 210 U (4)

ITHead‐TP‐08 ITHead‐TP‐08‐1.5 5/23/2012 1.5 ft 970 U 200 J 1,200 J 0.0018 J 0.00076 U 0.00069 U 0.000107 J 0.0011 J 0.00259 J 43 U (4)

ITHead‐TP‐09 ITHead‐TP‐09‐0.0‐0.5 5/23/2012 0–0.5 ft 2,700 5,700 44,000 0.0617 0.0092 0.0215 0.00188 J 0.0166 0.183 J 140 (3,4)

ITHead‐TP‐09 ITHead‐TP‐09‐1.5 5/23/2012 1.5 ft 520 U 160 1,100 J 0.0058 0.00156 J 0.00342 J 0.000392 J 0.0041 0.0114 J 47 U (4)

ITHead‐TP‐10 ITHead‐TP‐10‐0.0‐0.5 5/23/2012 0–0.5 ft 1,300 6,900 62,000 J 0.0201 0.00254 J 0.0081 0.000911 J 0.0079 0.0573 J 150 UJ  (4)

ITHead‐TP‐11 ITHead‐TP‐11‐0.0‐0.5 5/23/2012 0–0.5 ft 860 8,100 73,000 0.0153 0.00767 J 0.00239 J 0.0029 0.0066 0.0462 J 180 UJ  (4)

ITHead‐TP‐11 ITHead‐TP‐11‐1.5 5/23/2012 1.5 ft 920 U 340 2,500 J 0.0032 J 0.000588 J 0.00157 J 0.000158 J 0.00159 J 0.0069 J 61 (1,2)

ITHead‐TP‐12 ITHead‐TP‐12‐0.0‐0.5 5/23/2012 0–0.5 ft 960 U 280 1,700 J 0.007 0.00108 J 0.00273 J 0.000266 J 0.0027 0.0173 J 49 U (4)

ITHead‐TP‐12 ITHead‐TP‐12‐1.5 5/23/2012 1.5 ft 950 U 280 2,000 0.0065 0.000695 J 0.00251 J 0.00012 U 0.0024 0.0182 J 41 U (4)

ITHead‐TP‐13 ITHead‐TP‐13‐0.0‐0.5 5/23/2012 0–0.5 ft 1,100 U 360 2,200 J 0.0117 0.00114 J 0.00426 J 0.000205 J 0.0055 0.00845 J 51 U (4)

MW‐104 MW‐104‐4.0‐5.0 5/15/2012 4–5 ft 100 U 76 490 J 0.0002 J 0.00014 U 0.0001 U 0.000073 U 0.000102 J 0.000358 J 25 U
MW‐105 MW‐105‐9.0‐10.0 5/15/2012 9–10 ft 94 U 7.6 J 65 J 0.0003 J 0.000093 U 0.00011 U 0.00013 U 0.0001 U 0.000296 J 25 U
ITSouth‐TP‐01 ITSouth‐TP‐01‐0.0‐0.5 2/24/2012 0–0.5 ft 3,000 U 970 7,400 0.0154 J 0.00424 J 0.0068 0.000949 J 0.0134 0.0229 J 590 U
ITSouth‐TP‐02 ITSouth‐TP‐02‐0.0‐0.5 2/24/2012 0–0.5 ft 370 U 210 J 1,500 J 0.0019 J 0.000531 J 0.00121 J 0.000232 J 0.00178 J 0.00309 J 28 UJ 
ITSouth‐TP‐02 ITSouth‐TP‐02‐1.5 2/24/2012 1.5 ft 390 U 180 J 1,300 J 0.0023 J 0.000602 J 0.00131 J 0.000323 J 0.00187 J 0.0039 J 110 U
ITSouth‐TP‐03 ITSouth‐TP‐03‐0.0‐0.5 2/24/2012 0–0.5 ft 2,200 JB 1,200 9,200 J 0.039 0.0183 J 0.0201 J 0.00334 J 0.025 0.0906 J 88 UJ 
ITSouth‐TP‐04 ITSouth‐TP‐04‐0.0‐0.5 2/24/2012 0–0.5 ft 800 U 370 2,600 J 0.0028 J 0.000792 J 0.00357 J 0.00025 J 0.002 0.00516 J 340 U
ITSouth‐TP‐05 ITSouth‐TP‐05‐0.0‐0.5 2/24/2012 0–0.5 ft 760 U 490 J 4,500 J 0.0027 J 0.000699 J 0.00319 J 0.000226 J 0.00172 J 0.00434 J 710 U
ITSouth‐TP‐05 ITSouth‐TP‐05‐1.5 2/24/2012 1.5 ft 830 U 310 2,200 J 0.0021 J 0.000704 J 0.00275 J 0.00036 J 0.00139 J 0.00428 J 650 U
ITSouth‐TP‐06 ITSouth‐TP‐06‐0.0‐0.5 2/24/2012 0–0.5 ft 850 U 330 2,100 J 0.0028 J 0.000556 J 0.00147 J 0.000162 J 0.00156 J 0.00267 J 440 U
ITSouth‐TP‐07 ITSouth‐TP‐07‐0.0‐0.5 2/24/2012 0–0.5 ft 200 JB 180 1,300 0.004 J 0.0013 J 0.00226 J 0.000246 J 0.0027 0.00831 J 25 UJ 
ITSouth‐TP‐08 ITSouth‐TP‐08‐0.0‐0.5 2/24/2012 0–0.5 ft 2,800 JB 8,800 71,000 J 0.0334 0.0068 0.0189 0.00178 J 0.0367 0.0841 J 630 UJ 
ITSouth‐TP‐09 ITSouth‐TP‐09‐0.0‐0.5 2/24/2012 0–0.5 ft 1,100 U 1,000 7,700 J 0.0118 0.00322 J 0.0054 0.000616 J 0.0066 0.0178 J 460 U
ITSouth‐TP‐10 ITSouth‐TP‐10‐0.0‐0.5 2/24/2012 0–0.5 ft 940 U 400 J 3,900 J 0.0057 0.00139 J 0.00351 J 0.000455 J 0.0042 0.00921 J 750 U
ITNorth‐TP‐07 ITNorth‐TP‐07‐0.0‐0.5 8/17/2011 0–0.5 ft 18 UJ 17 J 130 J 0.001 J 0.000291 J 0.000463 J 0.000166 J  0.00051 U  0.0013 J  25 U
ITNorth‐TP‐08 ITNorth‐TP‐08‐0.0‐0.5 8/17/2011 0–0.5 ft 160 19 160 J 0.0009 J 0.000206 J 0.000393 J 0.000108 J  0.000522 J 0.00131 J  25 U
ITNorth‐TP‐09 ITNorth‐TP‐09‐0.0‐0.5 8/19/2011 0–0.5 ft 36 6.7 J 44 J 0.0003 U  0.000091 U 0.000175 J 0.000083 U 0.000213 J 0.00031 J 25 U
ITNorth‐TP‐09 ITNorth‐TP‐09‐1.5 8/19/2011 1.5 ft 28 UJ 12 84 J 0.0004 J 0.00029 J 0.0004 J 0.0006 J 0.0007 J 0.00134 J 25 U
OFS7 OFS7‐0.5 1/28/2002 0.5 ft

0.000407

2,3,7,8-
TCDF

51207-31-9
µg/kg

cPAH TEQ
T_cPAH_TEQ 

(U=1/2)
µg/kg

SVOCs

774
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Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals PCBs

Analyte Mercury Zinc (2) Total PCBs Dieldrin

CAS Number 7439-97-6 60-57-1
Unit mg/kg mg/kg µg/kg µg/kg µg/kg

Site CUL 0.085 9 1.4 0.07
Site-Wide RAL -- -- -- 75 -- --

PTW Threshold -- -- -- 200 -- --
Location Field Sample ID Sample Date Depth Range

359
--
--

196 459
--

Result Result
--

--
--

Copper (2)

7440-50-8
mg/kg

Lead (2)

7439-92-1
mg/kg

7440-66-6
T_PCBCg 
(U=1/2)

3.0
mg/kg

7440-38-2

Arsenic Cadmium

7440-43-9
mg/kg
0.51

µg/kg
6.1
160

7,050

Pesticides
Total 

Chlordanes Total DDx
T_Clrdn 
(U=1/2) T_DDx (U=1/2)

Premier Edible Oil Property
SS‐75 SS‐75‐0.5 5/22/1998 0–1 ft
SS‐75 SS‐75‐1.5 5/22/1998 1–2 ft
HA‐OT‐1‐39 HA‐0T1‐0‐0.5‐39_050801 5/8/2001 0–1 ft
HA‐OT‐1‐39 HA‐0T1‐0‐1.5‐39_050801 5/8/2001 1–2 ft
SI‐EB‐01 SI‐EB‐01‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 2.7 15 42.1 J 69 J
SI‐EB‐01 SI‐EB‐01‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 0.17 0.058 37 9.4 U 19 U 9.38 U
SI‐EB‐02 SI‐EB‐02‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 4.5 15 27 J 81 J
SI‐EB‐02 SI‐EB‐02‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 0.18 0.042 54 9.5 U 19 U 9.48 U
SI‐EB‐03 SI‐EB‐03‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 11 22 54 J 130 J
SI‐EB‐03 SI‐EB‐03‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 0.41 0.081 160 9.6 U 32 U 9.59 U
SI‐EB‐04 SI‐EB‐04‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 2.3 J 12 22 J 52 J
SI‐EB‐04 SI‐EB‐04‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 0.18 0.11 U 53 9.9 U 20 U 9.87 U
SI‐EB‐05 SI‐EB‐05‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 0.73 0.23 13 10 0.041 72 45 4.1 U 8.2 U 4.1 U
SI‐EB‐05 SI‐EB‐05‐040611‐0.0‐0.5‐DUP 4/6/2011 0–0.5 ft 0.38 0.17 11 9.3 0.099 U 50 47 4.1 U 8.2 U 4.09 U
BZ‐01 BZ‐01‐3_081512 8/15/2012 2.5–3 ft 2.9 0.061 17 5.6 0.045 J 51
BZ‐01 BZ‐01‐7_081512 8/15/2012 6.5–7 ft 2.5 0.051 15 3.7 0.012 UJ 48
BZ‐02 BZ‐02‐7_081612 8/16/2012 6.5–7 ft 2.1 0.051 14 3.1 0.021 J 42
BZ‐02 BZ‐02‐13_081612 8/16/2012 12.5–13 ft 2.9 0.095 25 4.1 0.030 J 53
BZ‐02 BZ‐02‐13DUP_081612 8/16/2012 12.5–13 ft 3.2 0.092 23 3.8 0.018 UJ 52
BZ‐03 BZ‐03‐2_081512 8/15/2012 1.5–2 ft 2.2 0.099 22 5.9 0.048 J 58
BZ‐03 BZ‐03‐10_081512 8/15/2012 9.5–10 ft 2.1 0.055 13 2.2 0.016 UJ 42
BZ‐04 BZ‐04‐2_081512 8/15/2012 1.5–2 ft 2.2 0.053 15 4.5 0.031 J 46
BZ‐04 BZ‐04‐10_081512 8/15/2012 9.5–10 ft 2.8 0.074 20 3.3 0.011 UJ 50
BZ‐05 BZ‐05‐1_081512 8/15/2012 0.5–1 ft 2.2 0.061 14 4.1 0.013 UJ 45
BZ‐05 BZ‐05‐10_081512 8/15/2012 9.5–10 ft 2.2 0.051 14 2.3 0.012 UJ 44
BZ‐06 BZ‐06‐1_081612 8/16/2012 0.5–1 ft 1.9 0.060 13 7.7 0.017 UJ 46
BZ‐06 BZ‐06‐10_081612 8/16/2012 9.5–10 ft 2.1 0.058 14 2.4 0.012 UJ 43
BZ‐07 BZ‐07‐3_081612 8/16/2012 2.5–3 ft 5.1 0.053 39 14 0.0060 UJ 88
BZ‐07 BZ‐07‐13_081612 8/16/2012 12.5–13 ft 1.8 0.25 13 2.4 0.11 J 41
BZ‐08 BZ‐08‐2_081712 8/17/2012 1.5–2 ft 1.5 0.19 J 15 11 0.016 UJ 83 J
BZ‐08 BZ‐08‐9_081712 8/17/2012 8.5–9 ft 2.6 0.082 J 19 3.3 0.017 UJ 46 J
RA‐08 RA‐08‐2_120514 12/5/2014 1.5–2 ft
RA‐08 RA‐08‐3_120514 12/5/2014 2.5–3 ft
RA‐08 RA‐08‐4_120514 12/5/2014 3.5–4 ft
RA‐08 RA‐08‐5_120514 12/5/2014 4.5–5 ft
RA‐08A RA‐08A‐0.5_120514 12/5/2014 0–0.5 ft
RA‐08A RA‐08A‐3_120514 12/5/2014 2.5–3 ft
RA‐08B RA‐08B‐0.5_120514 12/5/2014 0–0.5 ft
RA‐08B RA‐08B‐3_120514 12/5/2014 2.5–3 ft
RA‐08C RA‐08C‐0.5_120514 12/5/2014 0–0.5 ft
RA‐08C RA‐08C‐3_120514 12/5/2014 2.5–3 ft
RA‐08D RA‐08D‐0.5_120514 12/5/2014 0–0.5 ft
RA‐08D RA‐08D‐3_120514 12/5/2014 2.5–3 ft
RA‐09 RA‐09‐1.5_120514 12/5/2014 1–1.5 ft
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Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans TPHs

Analyte BEHP Total PAHs
1,2,3,4,7,8-

HxCDF
1,2,3,7,8-

PeCDD
2,3,4,7,8-

PeCDF
2,3,7,8-
TCDD

Dioxins/Furans 
(2,3,7,8-TCDD eq)

Diesel-range 
TPH

CAS Number 117-81-7 T_PAH (U=1/2) 70648-26-9 40321-76-4 57117-31-4 1746-01-6
T_DF_TEQ 

(U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site CUL 135 23,000 0.0004 0.0002 0.0003 0.0002 0.01 91
Site-Wide RAL -- -- 30,000 -- 0.0008 0.2 0.0006 -- -- --

PTW Threshold -- 774,000 -- 0.04 0.01 0.2 0.01 1 -- --
Location Field Sample ID Sample Date Depth Range

0.000407

2,3,7,8-
TCDF

51207-31-9
µg/kg

cPAH TEQ
T_cPAH_TEQ 

(U=1/2)
µg/kg

SVOCs

774

Premier Edible Oil Property
SS‐75 SS‐75‐0.5 5/22/1998 0–1 ft 1,100 7,900 125 U
SS‐75 SS‐75‐1.5 5/22/1998 1–2 ft 320 2,500 125 U
HA‐OT‐1‐39 HA‐0T1‐0‐0.5‐39_050801 5/8/2001 0–1 ft 1,100 8,800 J 250 U
HA‐OT‐1‐39 HA‐0T1‐0‐1.5‐39_050801 5/8/2001 1–2 ft 400 3,000 J 25 U
SI‐EB‐01 SI‐EB‐01‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 100 610 J 22 UJ
SI‐EB‐01 SI‐EB‐01‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 168
SI‐EB‐02 SI‐EB‐02‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 250 1,600 J 23.2 UJ
SI‐EB‐02 SI‐EB‐02‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 145
SI‐EB‐03 SI‐EB‐03‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 570 3,700 J 13.7 J
SI‐EB‐03 SI‐EB‐03‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 166
SI‐EB‐04 SI‐EB‐04‐110410‐0.0‐0.5 11/4/2010 0–0.5 ft 460 3,300 J 24.1 UJ
SI‐EB‐04 SI‐EB‐04‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 147
SI‐EB‐05 SI‐EB‐05‐040611‐0.0‐0.5 4/6/2011 0–0.5 ft 93 37 260 25.5 U
SI‐EB‐05 SI‐EB‐05‐040611‐0.0‐0.5‐DUP 4/6/2011 0–0.5 ft 294 U 33 230 25 U
BZ‐01 BZ‐01‐3_081512 8/15/2012 2.5–3 ft 66 J 2,200 J 5,100 J
BZ‐01 BZ‐01‐7_081512 8/15/2012 6.5–7 ft 19 J 380 J 310 J
BZ‐02 BZ‐02‐7_081612 8/16/2012 6.5–7 ft 51 J 710 J 1,100 J
BZ‐02 BZ‐02‐13_081612 8/16/2012 12.5–13 ft 3.6 U 3.6 J 10 J
BZ‐02 BZ‐02‐13DUP_081612 8/16/2012 12.5–13 ft 3.8 U 43 J 9.6 J
BZ‐03 BZ‐03‐2_081512 8/15/2012 1.5–2 ft 24 J 240 J 20 J
BZ‐03 BZ‐03‐10_081512 8/15/2012 9.5–10 ft 3.3 U 29 J 33 U
BZ‐04 BZ‐04‐2_081512 8/15/2012 1.5–2 ft 100 780 11 J
BZ‐04 BZ‐04‐10_081512 8/15/2012 9.5–10 ft 3.4 U 3.4 J 2.7 J
BZ‐05 BZ‐05‐1_081512 8/15/2012 0.5–1 ft 33 J 290 J 33 UJ
BZ‐05 BZ‐05‐10_081512 8/15/2012 9.5–10 ft 3.4 U 3.4 J 34 U
BZ‐06 BZ‐06‐1_081612 8/16/2012 0.5–1 ft 17 J 220 J 20 J
BZ‐06 BZ‐06‐10_081612 8/16/2012 9.5–10 ft 3.3 U 3.3 J 33 U
BZ‐07 BZ‐07‐3_081612 8/16/2012 2.5–3 ft 3.4 U 3.4 J 65 J
BZ‐07 BZ‐07‐13_081612 8/16/2012 12.5–13 ft 75 700 34 U
BZ‐08 BZ‐08‐2_081712 8/17/2012 1.5–2 ft 23 160 J 32 J
BZ‐08 BZ‐08‐9_081712 8/17/2012 8.5–9 ft 3.4 U 3.4 J 3.5 J
RA‐08 RA‐08‐2_120514 12/5/2014 1.5–2 ft 640 4,800
RA‐08 RA‐08‐3_120514 12/5/2014 2.5–3 ft 1,600 12,000
RA‐08 RA‐08‐4_120514 12/5/2014 3.5–4 ft 38 300 J
RA‐08 RA‐08‐5_120514 12/5/2014 4.5–5 ft 25 280 J
RA‐08A RA‐08A‐0.5_120514 12/5/2014 0–0.5 ft 1,500 13,000
RA‐08A RA‐08A‐3_120514 12/5/2014 2.5–3 ft 410 3,100 J
RA‐08B RA‐08B‐0.5_120514 12/5/2014 0–0.5 ft 1,300 10,000
RA‐08B RA‐08B‐3_120514 12/5/2014 2.5–3 ft 770 6,000
RA‐08C RA‐08C‐0.5_120514 12/5/2014 0–0.5 ft 1,500 10,000
RA‐08C RA‐08C‐3_120514 12/5/2014 2.5–3 ft 7.6 J 46 J
RA‐08D RA‐08D‐0.5_120514 12/5/2014 0–0.5 ft 2,700 19,000
RA‐08D RA‐08D‐3_120514 12/5/2014 2.5–3 ft 150 1,000 J
RA‐09 RA‐09‐1.5_120514 12/5/2014 1–1.5 ft 570 4,300
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Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals PCBs

Analyte Mercury Zinc (2) Total PCBs Dieldrin

CAS Number 7439-97-6 60-57-1
Unit mg/kg mg/kg µg/kg µg/kg µg/kg

Site CUL 0.085 9 1.4 0.07
Site-Wide RAL -- -- -- 75 -- --

PTW Threshold -- -- -- 200 -- --
Location Field Sample ID Sample Date Depth Range

359
--
--

196 459
--

Result Result
--

--
--

Copper (2)

7440-50-8
mg/kg

Lead (2)

7439-92-1
mg/kg

7440-66-6
T_PCBCg 
(U=1/2)

3.0
mg/kg

7440-38-2

Arsenic Cadmium

7440-43-9
mg/kg
0.51

µg/kg
6.1
160

7,050

Pesticides
Total 

Chlordanes Total DDx
T_Clrdn 
(U=1/2) T_DDx (U=1/2)

Premier Edible Oil Property (cont.)
RA‐09 RA‐09‐3_120514 12/5/2014 2.5–3 ft
RA‐09A RA‐09A‐0.5_120514 12/5/2014 0–0.5 ft
RA‐09A RA‐09A‐3_120514 12/5/2014 2.5–3 ft
RA‐09B RA‐09B‐0.5_120514 12/5/2014 0–0.5 ft
RA‐09B RA‐09B‐3_120514 12/5/2014 2.5–3 ft
RA‐09C RA‐09C‐0.5_120514 12/5/2014 0–0.5 ft
RA‐09C RA‐09C‐3_120514 12/5/2014 2.5–3 ft
RA‐09D RA‐09D‐0.5_120514 12/5/2014 0–0.5 ft
RA‐09D RA‐09D‐3_120514 12/5/2014 2.5–3 ft
RA‐10 RA‐10‐0.5_120314 12/3/2014 0–0.5 ft
RA‐10 RA‐10‐0.5DUP_120314 12/3/2014 0–0.5 ft
RA‐10 RA‐10‐3_120314 12/3/2014 2.5–3 ft
RA‐11 RA‐11‐0.5_120414 12/4/2014 0–0.5 ft
RA‐11 RA‐11‐3_120414 12/4/2014 2.5–3 ft
RA‐12 RA‐12‐0.5_120414 12/4/2014 0–0.5 ft
RA‐12 RA‐12‐3_120414 12/4/2014 2.5–3 ft
RA‐13 RA‐13‐0.5_120414 12/4/2014 0–0.5 ft
RA‐13 RA‐13‐3_120414 12/4/2014 2.5–3 ft
RA‐14 RA‐14‐0.5_120414 12/4/2014 0–0.5 ft
RA‐14 RA‐14‐3_120414 12/4/2014 2.5–3 ft
RA‐15 RA‐15‐0.5_120414 12/4/2014 0–0.5 ft
RA‐15 RA‐15‐3_120414 12/4/2014 2.5–3 ft
RA‐16 RA‐16‐0.5_120414 12/4/2014 0–0.5 ft
RA‐16 RA‐16‐3_120414 12/4/2014 2.5–3 ft

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

Bold Italics Reporting limit that exceeds the RAL or PTW threshold.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 Contaminants are not identified as sediment RPCs. However, they are present in riverbank soils at concentrations exceeding CULs and are therefore also presented here. 
3 Laboratory noted results in the diesel‐range are primarily due to overlap from a heavy oil range product.
4 Silica gel cleanup was performed on this sample as part of the preparation for analysis.

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate ft Feet RAL Remedial action level
CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RPC Recontamination potential chemical

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram SVOC Semivolatile organic compound
CUL Cleanup level mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo‐p‐dioxin
DDD Dichlorodiphenyldichloroethane PCB Polychlorinated biphenyl TCDF Tetrachlorodibenzofuran
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo‐p‐dioxin TEQ Toxic equivalent
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran TPH Total petroleum hydrocarbons
DDx Calculated as the sum of DDD, DDE, and DDT PTW Principal threat waste  USEPA U.S. Environmental Protection Agency

Qualifiers:
J Analyte was detected, concentration considered to be an estimate. 

JB Analyte was detected, concentration considered to be an estimate due to potential blank contamination. 
U Analyte was not detected at the given reporting limit. 
UJ Analyte was not detected at the given reporting limit, which was considered to be an estimate. 
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Table 4.1
Riverbank Soil Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans TPHs

Analyte BEHP Total PAHs
1,2,3,4,7,8-

HxCDF
1,2,3,7,8-

PeCDD
2,3,4,7,8-

PeCDF
2,3,7,8-
TCDD

Dioxins/Furans 
(2,3,7,8-TCDD eq)

Diesel-range 
TPH

CAS Number 117-81-7 T_PAH (U=1/2) 70648-26-9 40321-76-4 57117-31-4 1746-01-6
T_DF_TEQ 

(U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site CUL 135 23,000 0.0004 0.0002 0.0003 0.0002 0.01 91
Site-Wide RAL -- -- 30,000 -- 0.0008 0.2 0.0006 -- -- --

PTW Threshold -- 774,000 -- 0.04 0.01 0.2 0.01 1 -- --
Location Field Sample ID Sample Date Depth Range

0.000407

2,3,7,8-
TCDF

51207-31-9
µg/kg

cPAH TEQ
T_cPAH_TEQ 

(U=1/2)
µg/kg

SVOCs

774

Premier Edible Oil Property (cont.)
RA‐09 RA‐09‐3_120514 12/5/2014 2.5–3 ft 740 5,500
RA‐09A RA‐09A‐0.5_120514 12/5/2014 0–0.5 ft 300 2,400 J
RA‐09A RA‐09A‐3_120514 12/5/2014 2.5–3 ft 6,100 39,000 J
RA‐09B RA‐09B‐0.5_120514 12/5/2014 0–0.5 ft 130 830 J
RA‐09B RA‐09B‐3_120514 12/5/2014 2.5–3 ft 530 3,800
RA‐09C RA‐09C‐0.5_120514 12/5/2014 0–0.5 ft 1,500 11,000
RA‐09C RA‐09C‐3_120514 12/5/2014 2.5–3 ft 680 4,700
RA‐09D RA‐09D‐0.5_120514 12/5/2014 0–0.5 ft 1,200 9,600
RA‐09D RA‐09D‐3_120514 12/5/2014 2.5–3 ft 560 4,400
RA‐10 RA‐10‐0.5_120314 12/3/2014 0–0.5 ft 300 1,900 J
RA‐10 RA‐10‐0.5DUP_120314 12/3/2014 0–0.5 ft 8,100 78,000
RA‐10 RA‐10‐3_120314 12/3/2014 2.5–3 ft 3,500 30,000
RA‐11 RA‐11‐0.5_120414 12/4/2014 0–0.5 ft 80 570 J
RA‐11 RA‐11‐3_120414 12/4/2014 2.5–3 ft 130 970 J
RA‐12 RA‐12‐0.5_120414 12/4/2014 0–0.5 ft 42 320 J
RA‐12 RA‐12‐3_120414 12/4/2014 2.5–3 ft 2,600 28,000
RA‐13 RA‐13‐0.5_120414 12/4/2014 0–0.5 ft 140 1,100 J
RA‐13 RA‐13‐3_120414 12/4/2014 2.5–3 ft 14 J 130 J
RA‐14 RA‐14‐0.5_120414 12/4/2014 0–0.5 ft 300 1,900 J
RA‐14 RA‐14‐3_120414 12/4/2014 2.5–3 ft 230 1,900 J
RA‐15 RA‐15‐0.5_120414 12/4/2014 0–0.5 ft 290 2,000 J
RA‐15 RA‐15‐3_120414 12/4/2014 2.5–3 ft 3.5 U 3.5 U
RA‐16 RA‐16‐0.5_120414 12/4/2014 0–0.5 ft 180 1,300 J
RA‐16 RA‐16‐3_120414 12/4/2014 2.5–3 ft 45 360 J

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

Bold Italics Reporting limit that exceeds the RAL or PTW threshold.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 Contaminants are not identified as sediment RPCs. However, they are present in riverbank soils at concentrations exceeding CULs and are therefore also presented here. 
3 Laboratory noted results in the diesel‐range are primarily due to overlap from a heavy oil range product.
4 Silica gel cleanup was performed on this sample as part of the preparation for analysis.

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate ft Feet RAL Remedial action level
CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RPC Recontamination potential chemical

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram SVOC Semivolatile organic compound
CUL Cleanup level mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo‐p‐dioxin
DDD Dichlorodiphenyldichloroethane PCB Polychlorinated biphenyl TCDF Tetrachlorodibenzofuran
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo‐p‐dioxin TEQ Toxic equivalent
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran TPH Total petroleum hydrocarbons
DDx Calculated as the sum of DDD, DDE, and DDT PTW Principal threat waste  USEPA U.S. Environmental Protection Agency

Qualifiers:
J Analyte was detected, concentration considered to be an estimate. 

JB Analyte was detected, concentration considered to be an estimate due to potential blank contamination. 
U Analyte was not detected at the given reporting limit. 
UJ Analyte was not detected at the given reporting limit, which was considered to be an estimate. 
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Table 4.2
Shoreline Groundwater and Seep Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals

Analyte Cadmium Copper Lead Manganese Mercury Zinc
Total 

Chlordanes Total DDx Dieldrin

CAS Number 7440-43-9 7440-50-8 7439-92-1 7439-96-5 7439-97-6 7440-66-6 T_Clrdn (U=1/2) T_DDx 60-57-1
Fraction Total Total Total

Unit µg/L µg/L µg/L
Groundwater Screening Level 2.74 0.54 430 36.5 -- 0.001 --

Location Field Sample ID Sample Type Sample Date
Shoreline Wells 

Premier Edible Oil Property
PEOMW‐18 PEO‐MW‐18‐201906 Primary 6/12/2019 0.53 540
PEOMW‐18 PEO‐MW‐18‐201909 Primary 9/12/2019 0.60 550
PEOMW‐18 PEO‐MW‐18‐201912 Primary 12/11/2019 0.40 J 770
PEOMW‐18 PEO‐MW‐18‐202002 Primary 2/13/2020 3.1 1,300
PEOMW‐26 PEO‐MW‐26‐201906 Primary 6/13/2019 13 2,900
PEOMW‐26 PEO‐MW‐26‐201906R Primary 6/18/2019
PEOMW‐26 PEO‐MW‐26‐201909 Primary 9/13/2019 2.5 310
PEOMW‐26 PEO‐MW‐26‐201912 Primary 12/12/2019 1.3 190
PEOMW‐26 PEO‐MW‐26‐202002 Primary 2/17/2020 1.4 210
PEOMW‐26 PEO‐MW‐Z2‐202002 Duplicate 2/17/2020 1.5 230
PEOMW‐27 PEO‐MW‐27‐201906 Primary 6/13/2019 32 6,500
PEOMW‐27 PEO‐MW‐27‐201906R Primary 6/18/2019
PEOMW‐27 PEO‐MW‐27‐201909 Primary 9/12/2019 29 3,300
PEOMW‐27 PEO‐MW‐27‐201912 Primary 12/13/2019 28 1,800
PEOMW‐27 PEO‐MW‐Z1‐201912 Duplicate 12/13/2019 29 1,800
PEOMW‐27 PEO‐MW‐27‐202002 Primary 2/13/2020 29 2,000
PEOMW‐27 PEO‐MW‐Z1‐202002 Duplicate 2/13/2020 31 2,100
PEOMW‐31 PEO‐MW‐31‐201906 Primary 6/11/2019 0.25 J 2.7
PEOMW‐31 PEO‐MW‐31‐201909 Primary 9/12/2019 0.15 J 13
PEOMW‐31 PEO‐MW‐31‐201912 Primary 12/11/2019 0.22 J 370
PEOMW‐31 PEO‐MW‐31‐202002 Primary 2/12/2020 0.20 J 6.8
PEOMW‐33 PEO‐MW‐33‐201906 Primary 6/11/2019 7.0 1,700
PEOMW‐33 PEO‐MW‐33‐201909 Primary 9/10/2019 2.7 10
PEOMW‐33 PEO‐MW‐33‐201909B Primary 9/11/2019
PEOMW‐33 PEO‐MW‐33‐201912 Primary 12/9/2019 3.4 3.5
PEOMW‐33 PEO‐MW‐33‐202002 Primary 2/10/2020 4.8 2.8
PEOMW‐36 PEO‐MW‐36‐201906 Primary 6/13/2019 7.2 1,800 J
PEOMW‐36 PEO‐MW‐Z2‐201906 Duplicate 6/13/2019 7.6 1,800
PEOMW‐36 PEO‐MW‐36‐201906R Primary 6/17/2019
PEOMW‐36 PEO‐MW‐Z2‐201906R Duplicate 6/17/2019
PEOMW‐36 PEO‐MW‐36‐201909 Primary 9/12/2019 29 2,800
PEOMW‐36 PEO‐MW‐Z1‐201909 Duplicate 9/12/2019 29 2,900
PEOMW‐36 PEO‐MW‐36‐201912 Primary 12/13/2019 35 2,400
PEOMW‐36 PEO‐MW‐36‐202002 Primary 2/13/2020 15 1,600
PEOMW‐39 PEO‐MW‐39‐201909 Primary 9/12/2019 34 3,600
PEOMW‐39 PEO‐MW‐39‐201912 Primary 12/13/2019 35 3,200
PEOMW‐42 PEO‐MW‐42‐201906 Primary 6/10/2019 4.0 6.2
PEOMW‐42 PEO‐MW‐42‐201909 Primary 9/10/2019 3.8 15
PEOMW‐42 PEO‐MW‐42‐201912 Primary 12/9/2019 4.0 15
PEOMW‐42 PEO‐MW‐42‐202002 Primary 2/10/2020 4.2 16
PEOMW‐43 PEO‐MW‐43‐202002 Primary 2/14/2020 29 3,000

µg/L
0.018 0.094

T_PCBCg (U=1/2)
T_PCB (U=1/2)

Total
µg/L
0.014

Dissolved TotalDissolved Total
µg/L µg/L

Pesticides

Dissolved Total

Arsenic

7440-38-2

PCBs

Total PCBs

Dissolved Total Dissolved Total
µg/L

--
µg/L

Dissolved Total
µg/L

Dissolved Total
µg/L
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Table 4.2
Shoreline Groundwater and Seep Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans EPH/VPH TPH VOCs

Analyte BEHP
Total 
PAHs

1,2,3,4,7,8-
HxCDF

1,2,3,7,8-
PeCDD 2,3,7,8-TCDD

Dioxin/Furan 
TEQ

Aliphatic 
Hydrocarbons 

Aliphatic 
Hydrocarbons 

Diesel-range 
TPH Benzene Toluene Xylenes

CAS Number 117-81-7
T_PAH 

(U=1/2) 70648-26-9 40321-76-4 1746-01-6
T_DF_TEQ 

(U=1/2) EPH ALIP C10-C12 VPH ALIP C10-C12 TPH-DRO 71-43-2 108-88-3
T_Xyl 

(U=1/2)
Fraction Total Total Total Total Total Total Total Total Total Total Total Total

Unit µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Groundwater Screening Level -- -- -- -- -- -- 2.6 2.6 -- 0.44 9.8 13

Location Field Sample ID Sample Type Sample Date
Shoreline Wells 

Premier Edible Oil Property
PEOMW‐18 PEO‐MW‐18‐201906 Primary 6/12/2019 0.0095 U 0.31 5.87 U 4.07 U 500 (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐18 PEO‐MW‐18‐201909 Primary 9/12/2019 0.0089 U 3.9 J 5.81 U 4.07 U 2,200 (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐18 PEO‐MW‐18‐201912 Primary 12/11/2019 0.0089 U 0.4 J 19.9 U 20 U 680 (2,3) 0.18 J 0.08 U 0.31 U
PEOMW‐18 PEO‐MW‐18‐202002 Primary 2/13/2020 0.0088 U 0.12 J 5.84 UJ 4.07 U 900 (2,3) 0.17 J 0.08 U 0.31 U
PEOMW‐26 PEO‐MW‐26‐201906 Primary 6/13/2019 0.0095 U 2.8 J 234 J 870 (2,3)

PEOMW‐26 PEO‐MW‐26‐201906R Primary 6/18/2019 172 25.2 18.4 23
PEOMW‐26 PEO‐MW‐26‐201909 Primary 9/13/2019 0.009 U 0.44 5.83 U 4.07 U 350 (2,3) 0.41 J 0.79 J 1.4 J
PEOMW‐26 PEO‐MW‐26‐201912 Primary 12/12/2019 0.0087 U 0.33 J 5.91 U 4.07 U 300 (2,3) 0.11 J 0.43 J 0.82 J
PEOMW‐26 PEO‐MW‐26‐202002 Primary 2/17/2020 0.0088 U 0.36 15.5 J 4.07 U 230 (2,3) 0.1 U 0.14 J 0.56 J
PEOMW‐26 PEO‐MW‐Z2‐202002 Duplicate 2/17/2020 0.0088 U 0.24 5.87 U 4.07 U 200 (2,3) 0.1 U 0.13 J 0.51 J
PEOMW‐27 PEO‐MW‐27‐201906 Primary 6/13/2019 0.0091 U 5.5 76.9 1,500 (2,3)

PEOMW‐27 PEO‐MW‐27‐201906R Primary 6/18/2019 247 28.9 5.3 8.4
PEOMW‐27 PEO‐MW‐27‐201909 Primary 9/12/2019 0.0092 UJ 2.4 J 5.84 U 309 1,800 (2,3) 9 4.2 6.4
PEOMW‐27 PEO‐MW‐27‐201912 Primary 12/13/2019 0.0087 U 2.5 J 5.87 U 176 740 J (2,3) 2.7 0.55 J 0.66 J
PEOMW‐27 PEO‐MW‐Z1‐201912 Duplicate 12/13/2019 0.0089 U 2.6 J 5.85 U 93.8 1,500 (2,3) 2.7 0.57 J 0.67 J
PEOMW‐27 PEO‐MW‐27‐202002 Primary 2/13/2020 0.0089 U 2.5 J 5.88 U 160 1,800 (2,3) 2.5 0.17 J 0.32 J
PEOMW‐27 PEO‐MW‐Z1‐202002 Duplicate 2/13/2020 0.0082 J 2.5 J 5.84 U 123 J 1,200 (2,3) 2.2 0.15 J 0.31 U
PEOMW‐31 PEO‐MW‐31‐201906 Primary 6/11/2019 0.0093 U 0.019 U 5.89 U 4.07 U 340 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐31 PEO‐MW‐31‐201909 Primary 9/12/2019 0.0091 U 0.091 J 5.77 U 4.07 U 65 U (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐31 PEO‐MW‐31‐201912 Primary 12/11/2019 0.0089 U 0.37 20 U 20 U 2,200 (2) 0.1 U 0.08 U 0.31 U
PEOMW‐31 PEO‐MW‐31‐202002 Primary 2/12/2020 0.0088 U 0.28 J 5.87 U 4.07 U 280 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐33 PEO‐MW‐33‐201906 Primary 6/11/2019 0.0096 U 0.66 J 33.1 41.8 2,000 (2,3) 0.33 J 0.64 J 1.7 J
PEOMW‐33 PEO‐MW‐33‐201909 Primary 9/10/2019 4.07 U 270 J (2,3) 0.1 U 0.16 J 0.31 U
PEOMW‐33 PEO‐MW‐33‐201909B Primary 9/11/2019 0.0089 U 0.36 J 15.7 J
PEOMW‐33 PEO‐MW‐33‐201912 Primary 12/9/2019 0.0081 J 0.36 J 5.87 U 4.07 U 340 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐33 PEO‐MW‐33‐202002 Primary 2/10/2020 0.0095 J 0.21 J 5.84 U 27.7 220 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐36 PEO‐MW‐36‐201906 Primary 6/13/2019 0.010 J 4.6 J 114 3,500 (2,3)

PEOMW‐36 PEO‐MW‐Z2‐201906 Duplicate 6/13/2019 0.012 J 4.3 J 92.7 J 2,900 (2,3)

PEOMW‐36 PEO‐MW‐36‐201906R Primary 6/17/2019 142 3.1 2.3 4.6
PEOMW‐36 PEO‐MW‐Z2‐201906R Duplicate 6/17/2019 130 3.1 2.3 4.6
PEOMW‐36 PEO‐MW‐36‐201909 Primary 9/12/2019 0.0091 U 0.92 J 5.84 U 222 2,900 (2,3) 34.7 31.7 44
PEOMW‐36 PEO‐MW‐Z1‐201909 Duplicate 9/12/2019 0.011 J 2.4 J 5.55 UJ 217 2,200 (2,3) 33.8 31.3 44
PEOMW‐36 PEO‐MW‐36‐201912 Primary 12/13/2019 0.0088 J 3.5 J 5.88 U 321 3,600 (2,3) 31.1 31.4 42
PEOMW‐36 PEO‐MW‐36‐202002 Primary 2/13/2020 0.0088 U 1.7 5.81 U 155 5,400 (2,3) 2.9 2.8 5.9
PEOMW‐39 PEO‐MW‐39‐201909 Primary 9/12/2019 0.017 J 7 J 5.73 U 216 6,800 (2,3) 44.9 27.7 57
PEOMW‐39 PEO‐MW‐39‐201912 Primary 12/13/2019 0.014 J 6.3 J 7.85 J 536 J 5,400 (2,3) 65.5 41.6 69
PEOMW‐42 PEO‐MW‐42‐201906 Primary 6/10/2019 0.0092 U 0.090 J 23.7 4.07 U 1,100 (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐42 PEO‐MW‐42‐201909 Primary 9/10/2019 0.0082 U 0.012 U 5.83 UJ 4.07 U 240 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐42 PEO‐MW‐42‐201912 Primary 12/9/2019 0.0092 U 0.018 U 5.87 U 4.07 U 240 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐42 PEO‐MW‐42‐202002 Primary 2/10/2020 0.0091 U 0.1 J 5.88 U 4.07 U 91 J (2,3) 0.1 U 0.08 U 0.31 U
PEOMW‐43 PEO‐MW‐43‐202002 Primary 2/14/2020 0.025 J 2.7 J 5.82 U 480 15,000 (2,3) 2.1 3.8 15

SVOCs

--

Total
µg/L

0.00012

2,3,4,7,8-
PeCDF

57117-31-4
Total
µg/L

--

cPAH TEQ
T_cPAH_TE
Q (U=1/2)

2,3,7,8-
TCDF

51207-31-9
Total
µg/L

December 2020 DRAFT Page 2 of 4

Sufficiency Assessment Report
Table 4.2

Shoreline Groundwater and Seep Sample Analytical Results 



Table 4.2
Shoreline Groundwater and Seep Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals

Analyte Cadmium Copper Lead Manganese Mercury Zinc
Total 

Chlordanes Total DDx Dieldrin

CAS Number 7440-43-9 7440-50-8 7439-92-1 7439-96-5 7439-97-6 7440-66-6 T_Clrdn (U=1/2) T_DDx 60-57-1
Fraction Total Total Total

Unit µg/L µg/L µg/L
Groundwater Screening Level 2.74 0.54 430 36.5 -- 0.001 --

Location Field Sample ID Sample Type Sample Date

µg/L
0.018 0.094

T_PCBCg (U=1/2)
T_PCB (U=1/2)

Total
µg/L
0.014

Dissolved TotalDissolved Total
µg/L µg/L

Pesticides

Dissolved Total

Arsenic

7440-38-2

PCBs

Total PCBs

Dissolved Total Dissolved Total
µg/L

--
µg/L

Dissolved Total
µg/L

Dissolved Total
µg/L

Shoreline Wells (cont.)
Time Oil Property
LW036D LW036D‐110916 Primary 11/9/2016 1 U 0.86 1 U 0.97 0.2 U 0.79 4 U 2.5
LW037D LW037D‐110916 Primary 11/8/2016 0.51 0.66 1 U 0.83 0.2 U 0.2 U 4 U 3.1
LW038D LW038D‐110916 Primary 11/9/2016 1 U 0.76 1 U 1.2 0.2 U 0.17 4 U 3
LW039D LW039D‐110916 Primary 11/9/2016 7.3 4.7 1 U 1 U 0.2 U 0.2 U 6.5 4 U

Schnitzer Steel Metals Recycling Yard (SSMRY)
MW‐02 MW‐02‐072011 Primary 7/20/2011 0.58 UJ 0.68 UJ 0.34 UJ 0.33 UJ 1.4 UJ 1.1 UJ 1 U 1 U 510 550 0.08 U 0.08 U 60 55 0.00135 J 0.056 U 0.06 U 0.056 U
MW‐02 MW‐02‐061312 Primary 6/13/2012 11 16
MW‐03 MW‐03‐072011 Primary 7/20/2011 2 U 2 U 1 U 1 U 1 UJ 0.49 UJ 1 U 1 U 95 48 0.08 U 0.08 U 7.5 7 0.00125 J 0.056 U 0.06 U 0.056 U
MW‐03 MW‐03‐061312 Primary 6/13/2012 130 130
MW‐04 MW‐04‐072011 Primary 7/20/2011 7.4 7.9 1 U 1 U 0.3 UJ 4 U 1 U 1 U 5,100 5,300 0.08 U 0.08 U 4 U 4 U 0.00069 J 0.059 U 0.06 U 0.059 U
MW‐04 MW‐04‐061312 Primary 6/13/2012 3.7 4.4 1 U 1 U 2 U 1.1 UJ 1 U 1 U 5,600 5,700 0.08 U 0.08 U 3.8 UJ 7.3 0.00154 J
MW‐04 MW‐04‐110612 Primary 11/6/2012 20 20 1 U 0.54 UJ 1.1 UJ 21 1 U 31 5,600 5,500 0.08 U 0.13 9.9 150 0.134 J
MW‐05 MW‐05‐072011 Primary 7/20/2011 2 U 2 U 1 U 1 U 0.51 UJ 0.51 UJ 0.57 UJ 1 U 120 130 0.08 U 0.08 U 1.3 UJ 4 U 0.000532 J 0.056 U 0.06 U 0.056 U
MW‐05 MW‐05‐061212 Primary 6/12/2012 0.58 UJ 0.94 UJ 1 U 1 U 2 U 2 U 1 U 1 U 160 170 0.08 U 0.08 U 4 U 4 U 0.00172 J
MW‐05 MW‐05‐110512 Primary 11/5/2012 2 U 2 U 1 U 1 U 2 U 1.2 UJ 1 U 1 U 5.5 14 0.08 U 0.08 U 5.5 4 U 0.000659 J
MW‐101 MW‐101‐061212 Primary 6/12/2012 0.88 UJ 0.93 UJ 1 U 1 U 2 U 1.8 UJ 1 U 1.6 110 110 0.08 U 0.08 U 10 18 0.0150 J
MW‐101 MW‐101‐110512 Primary 11/5/2012 2.4 2.8 1 U 1 U 1.2 UJ 1 UJ 1 U 1 U 3,800 3,900 0.08 U 0.08 U 25 25 0.0041 J
MW‐102 MW‐102‐061212 Primary 6/12/2012 1.2 UJ 1.2 UJ 1 U 1 U 2.2 2.3 1 U 1 U 220 210 0.08 U 0.08 U 3 UJ 3.5 UJ 0.00264 J
MW‐102 MW‐102‐110512 Primary 11/5/2012 3.5 2.8 1 U 1 U 1.2 UJ 2.1 1 U 1 U 1,500 1,200 0.08 U 0.08 U 4 U 3.4 UJ 0.00158 J
MW‐103 MW‐103‐061212 Primary 6/12/2012 0.62 UJ 0.73 UJ 1 U 1 U 1.6 UJ 1.4 UJ 1 U 1 U 25 33 0.08 U 0.08 U 2.8 UJ 4 U 0.00235 J
MW‐103 MW‐103‐110512 Primary 11/5/2012 1.3 UJ 1.4 UJ 1 U 1 U 1.8 UJ 2.2 1 U 1 U 600 610 0.08 U 0.08 U 2.8 UJ 3.1 UJ 0.0011 J
MW‐104 MW‐104‐061312 Primary 6/13/2012 9 8.9 1 U 1 U 2 U 2 U 1 U 1 U 1,400 1,400 0.08 U 0.08 U 4 U 9.2 0.00204 J
MW‐104 MW‐104‐110612 Primary 11/6/2012 9.5 11 1 U 1 U 2 U 2 U 1 U 1 U 1,100 1,200 0.08 U 0.08 U 4 U 4 U 0.000509 J
MW‐105 MW‐105‐061312 Primary 6/13/2012 8.5 8.1 1 U 1 U 2 U 2 U 1 U 1 U 2,400 2,300 0.08 U 0.08 U 7 3.3 UJ 0.00202 J
MW‐105 MW‐105‐110612 Primary 11/6/2012 11 14 1 U 1 U 2 U 2 U 1 U 1 U 2,200 2,500 0.08 U 0.08 U 4 U 4 U 0.000629 J

Shoreline Seeps 
Seep‐1 Seep‐1‐081811 Primary 8/18/2011 8.2 8.1 1 U 0.39 UJ 0.56 UJ 22 1 U 32 1,900 1,900 0.08 U 0.08 UJ 2.1 JB 78 0.0614 J 0.057 U 0.06 U 0.057 U
Seep‐2 Seep‐2‐081811 Primary 8/18/2011 5.1 7.2 1 U 0.59 UJ 0.7 UJ 39 1 U 62 1,900 2,000 0.08 U 0.1 3 JB 68 0.0168 J 0.057 U 0.06 U 0.057 U

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration that exceeds the CUL.
Italics Reporting limit that exceeds the CUL.

‐‐ No screening criteria.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 The laboratory noted that the chromatographic pattern does not resemble the fuel standard used for quantitation, and the result for diesel‐range is estimated due to overlap from the gasoline‐range. 
3 Silica gel cleanup was performed on this sample as part of the preparation for analysis.
4 The laboratory noted that the hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related component.

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran SWAC Surface‐weighted average concentration
CAS Chemical Abstracts Service µg/kg Micrograms per kilogram TCDF Tetrachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon mg/kg Milligrams per kilogram TEQ Toxic equivalent
CUL Cleanup level PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDD Dichlorodiphenyldichloroethane PeCDD Pentachlorodibenzo‐p‐dioxin
DDE Dichlorodiphenyldichloroethylene PeCDF Pentachlorodibenzofuran
DDT Dichlorodiphenyltrichloroethane RPC Recontamination potential chemical
DDx Calculated as the sum of DDD, DDE, and DDT SVOC Semivolatile organic compound

Qualifiers:
J The analtye was detected, the concentration is considered to be an estiamte.
U The analyte was not detected at the given reporting limit.
UJ The analyte was not detected at the given reporting limit and is considered to be an estimate.
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Table 4.2
Shoreline Groundwater and Seep Sample Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans EPH/VPH TPH VOCs

Analyte BEHP
Total 
PAHs

1,2,3,4,7,8-
HxCDF

1,2,3,7,8-
PeCDD 2,3,7,8-TCDD

Dioxin/Furan 
TEQ

Aliphatic 
Hydrocarbons 

Aliphatic 
Hydrocarbons 

Diesel-range 
TPH Benzene Toluene Xylenes

CAS Number 117-81-7
T_PAH 

(U=1/2) 70648-26-9 40321-76-4 1746-01-6
T_DF_TEQ 

(U=1/2) EPH ALIP C10-C12 VPH ALIP C10-C12 TPH-DRO 71-43-2 108-88-3
T_Xyl 

(U=1/2)
Fraction Total Total Total Total Total Total Total Total Total Total Total Total

Unit µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Groundwater Screening Level -- -- -- -- -- -- 2.6 2.6 -- 0.44 9.8 13

Location Field Sample ID Sample Type Sample Date

SVOCs

--

Total
µg/L

0.00012

2,3,4,7,8-
PeCDF

57117-31-4
Total
µg/L

--

cPAH TEQ
T_cPAH_TE
Q (U=1/2)

2,3,7,8-
TCDF

51207-31-9
Total
µg/L

Shoreline Wells (cont.)
Time Oil Property
LW036D LW036D‐110916 Primary 11/9/2016 0.95 U 0.029 U 0.038 U 110 (4) 0.2 U 1 U 1 U
LW037D LW037D‐110916 Primary 11/8/2016 0.95 U 0.029 U 0.038 U 76 U 0.2 U 1 U 1 U
LW038D LW038D‐110916 Primary 11/9/2016 0.95 U 0.029 U 2 U 76 U 0.2 U 1 U 1 U
LW039D LW039D‐110916 Primary 11/9/2016 3.8 U 0.11 U 0.87 600 (4) 0.2 U 1 U 1 U

Schnitzer Steel Metals Recycling Yard (SSMRY)
MW‐02 MW‐02‐072011 Primary 7/20/2011 0.48 0.019 U 0.42 J 5.3E‐07 U 6.8E‐07 U 7.2E‐07 U 7.1E‐07 U 7.2E‐07 U 7.1E‐07 UJ 190 U
MW‐02 MW‐02‐061312 Primary 6/13/2012
MW‐03 MW‐03‐072011 Primary 7/20/2011 0.47 U 0.019 U 0.48 J 5.9E‐07 U 5.7E‐07 U 6.9E‐07 U 5.6E‐07 U 6.6E‐07 U 5.7E‐07 UJ 190 U
MW‐03 MW‐03‐061312 Primary 6/13/2012
MW‐04 MW‐04‐072011 Primary 7/20/2011 0.49 U 0.02 U 0.29 J 5.5E‐07 U 6.3E‐07 U 8.4E‐07 J 5.7E‐07 U 6.5E‐07 U 1.12E‐06 J 450 (4)

MW‐04 MW‐04‐061312 Primary 6/13/2012 0.48 U 0.019 U 0.19 9.2E‐07 J 8.9E‐07 U 9.7E‐07 U 9.1E‐07 U 6.3E‐07 U 0.0000014 J 260 (4) 0.25 U 1 U 1 U
MW‐04 MW‐04‐110612 Primary 11/6/2012 42 U  0.38 UJ 0.76 J 5.1E‐07 U 4.6E‐07 U 0.0000011 U 9.6E‐07 U 4.6E‐07 U 9.6E‐07 UJ 730 (4) 0.25 U 1 U 1 U
MW‐05 MW‐05‐072011 Primary 7/20/2011 0.47 U 0.019 U 0.25 J 8.1E‐07 U 5.9E‐07 U 0.0000008 J 8.1E‐07 U 5.6E‐07 U 1.25E‐06 J 190 U
MW‐05 MW‐05‐061212 Primary 6/12/2012 0.29 UJ 0.019 U 0.18 J 8.9E‐07 U 9.2E‐07 U 9.2E‐07 U 6.5E‐07 U 7.3E‐07 U 9.2E‐07 UJ 190 U 0.25 U 1 U 1 U
MW‐05 MW‐05‐110512 Primary 11/5/2012 2.3 U 0.031 U 0.041 J 9.2E‐07 U 0.000001 U 0.000001 U 0.000001 U 0.000001 U 0.000001 UJ 210 U 0.25 U 1 U 1 U
MW‐101 MW‐101‐061212 Primary 6/12/2012 0.33 UJ 0.019 U 0.038 U 6.8E‐07 U 7.8E‐07 U 7.4E‐07 U 5.2E‐07 U 0.0000007 U 7.8E‐07 UJ 190 U 0.25 U 1 U 1 U
MW‐101 MW‐101‐110512 Primary 11/5/2012 2.1 U 0.028 U 0.21 J 9.2E‐07 U 0.000001 U 9.7E‐07 U 9.7E‐07 U 0.000001 U 1.55E‐06 J 190 U 0.25 U 1 U 1 U
MW‐102 MW‐102‐061212 Primary 6/12/2012 0.26 UJ 0.02 U 0.21 J 0.0000006 U 6.9E‐07 U 9.5E‐07 U 6.2E‐07 U 5.5E‐07 U 6.9E‐07 UJ 190 U 0.25 U 1 U 1 U
MW‐102 MW‐102‐110512 Primary 11/5/2012 21 U 0.28 U 0.38 J 9.5E‐07 U 9.9E‐07 U 9.9E‐07 U 9.8E‐07 U 9.5E‐07 U 1.58E‐06 J 370 (4) 0.25 U 1 U 1 U
MW‐103 MW‐103‐061212 Primary 6/12/2012 0.5 U 0.02 U 0.19 J 7.3E‐07 U 6.4E‐07 U 8.2E‐07 U 7.5E‐07 U 6.4E‐07 U 7.5E‐07 UJ 200 U 0.25 U 1 U 1 U
MW‐103 MW‐103‐110512 Primary 11/5/2012 2.2 U 0.031 U 0.041 J 0.0000009 U 9.2E‐07 U 9.3E‐07 U 0.0000011 U 0.000001 U 0.0000011 UJ 110 UJ 0.25 U 1 U 1 U
MW‐104 MW‐104‐061312 Primary 6/13/2012 0.48 U 0.019 U 0.21 J 9.9E‐07 J 6.9E‐07 U 9.5E‐07 U 8.4E‐07 U 5.1E‐07 U 1.29E‐06 J 100 UJ 0.25 U 1 U 1 U
MW‐104 MW‐104‐110612 Primary 11/6/2012 2.1 U 0.029 U 0.26 J 5.8E‐07 U 9.6E‐07 U 9.9E‐07 U 8.3E‐07 U 5.4E‐07 U 1.38E‐06 J 180 UJ 0.25 U 1 U 1 U
MW‐105 MW‐105‐061312 Primary 6/13/2012 0.47 U 0.019 U 0.22 7.2E‐07 U 8.4E‐07 U 8.9E‐07 U 8.7E‐07 U 6.5E‐07 U 8.7E‐07 UJ 210 U 0.25 U 1 U 1 U
MW‐105 MW‐105‐110612 Primary 11/6/2012 2.1 U 0.029 U 0.21 J 5.5E‐07 U 9.6E‐07 U 7.8E‐07 U 0.000001 U 4.2E‐07 U 0.000001 UJ 120 UJ 0.25 U 1 U 1 U

Shoreline Seeps 
Seep‐1 Seep‐1‐081811 Primary 8/18/2011 0.55 0.51 4.6 J 1.42E‐06 J 6.1E‐07 U 1.25E‐06 J 0.0000005 U 1.58E‐06 J 2.82E‐06 J 190 U
Seep‐2 Seep‐2‐081811 Primary 8/18/2011 0.31 UJ 0.13 J 1.2 J 0.0000018 J 7.6E‐07 U 5.4E‐07 U 5.3E‐07 U 3.34E‐06 J 3.34E‐06 J 110 UJ

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration that exceeds the CUL.
Italics Reporting limit that exceeds the CUL.

‐‐ No screening criteria.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 The laboratory noted that the chromatographic pattern does not resemble the fuel standard used for quantitation, and the result for diesel‐range is estimated due to overlap from the gasoline‐range. 
3 Silica gel cleanup was performed on this sample as part of the preparation for analysis.
4 The laboratory noted that the hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related component.

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran SWAC Surface‐weighted average concentration
CAS Chemical Abstracts Service µg/kg Micrograms per kilogram TCDF Tetrachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon mg/kg Milligrams per kilogram TEQ Toxic equivalent
CUL Cleanup level PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDD Dichlorodiphenyldichloroethane PeCDD Pentachlorodibenzo‐p‐dioxin
DDE Dichlorodiphenyldichloroethylene PeCDF Pentachlorodibenzofuran
DDT Dichlorodiphenyltrichloroethane RPC Recontamination potential chemical
DDx Calculated as the sum of DDD, DDE, and DDT SVOC Semivolatile organic compound

Qualifiers:
J The analtye was detected, the concentration is considered to be an estiamte.
U The analyte was not detected at the given reporting limit.
UJ The analyte was not detected at the given reporting limit and is considered to be an estimate.
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Table 4.3 
Stormwater Outfalls—Summary of Physical Characteristics 

Outfall Designation (1) River Mile Diameter (inches) 
Approximate 

Drainage Area (acres) 
Approximate 

Construction Date Condition 

Outfall 2 (WR-110) 3.9 24 55 Between 1972 and 1999 Good. Pipe has proper grade/slope. 

Outfall 18 (WR-123) 3.7 48 86 1941 
Poor. Observed groundwater discharge 
even in dry weather. Extent of damage 
to pipes is unknown. 

Outfall 19 (WR-124) 3.7 24 0 (2) 1941 Poor. Steel pipe partially crushed.  

Outfall 20 (WR-82) 3.7 

Unknown; currently 
buried and discharge 

daylights through river 
bank 

Less than 2 1941 
Poor. Pipe not present. Pipe remnant on 
riverbank below daylight point. 

Outfall 20A (WR-125) 3.7 10 Less than 1 Between 1950 and 2000 Good. Steel.  

Outfall 21 (OF-52D) 3.7 24 24 July 1994 Good. Pipe has proper grade/slope. 

Outfall 22 (WR-84) 3.7 30 14 1941 
Poor. Corrugated metal pipe partially 
crushed. 

Outfall 23 (WR-83) 3.7 30 6.0 1941 Unknown. 

Outfall WR-151 3.4 15 1.6 1972 
Poor. Observed groundwater discharge 
even in dry weather. Extent of damage 
to pipes is unknown. 

Notes:    
1 Refer to Figure 3.6 for outfall locations. 
2 Stormwater inputs to Outfall 19 have been removed; outfall remains in place as a combined sanitary sewer overflow for the City of Portland. 

  



  River Mile 3.5 East Remedial Design 

 

December 2020 DRAFT Page 1 of 3 

Sufficiency Assessment Report  
Table 4.4 

Source Control Measure Summary and Most Recent Relevant Data Available  
for Evaluation of the Stormwater Pathway  

Table 4.4 
Source Control Measure Summary and Most Recent Relevant Data Available for Evaluation of the Stormwater Pathway 

Active 
Outfalls Implemented SCMs 

Most Recent Data Representative of Drainage Area Are Data Representative of Post-SCM Conditions? 

RPCs Without 
Available Data Matrix Analytes Sampled Data Set and Timeframe 

SCMs 
Complete? Notes 

Outfall 2 
(WR-110) 

Schnitzer has implemented several SCMs at the SSMRY to 
date, including: 

• Consolidation of stormwater basins (2009–2018). 

• Installation of EC/filtration/GAC treatment system 
(2016). 

• Paving of 9 acres of the SSMRY. 

Schnitzer also implements numerous BMPs detailed in their 
SWPCP. 

Stormwater 

Arsenic, PCBs, 
pesticides, BEHP, 

cPAHs, 
dioxins/furans, 

diesel-range TPH 

Five grab samples: 

• October 2017 

• January 2018 

• February 2018 

• November 2018 

• December 2018 

Partially 

Data are representative of conditions following installation 
of the EC/filtration/GAC treatment system in 2016. Data 
from November and December 2018 represent conditions 
following completion of stormwater basin consolidation. 
The treatment system greatly reduces RPC concentrations 
in stormwater discharge. However, PCB concentrations in 
treatment system effluent remain elevated and large 
stormwater volumes are discharged. Therefore, 
stormwater from Outfall 2 continues to be identified as a 
high priority pathway for recontamination and additional 
SCMs will be required. Proposed SCMs are described in 
Section 4.3.1.3. 

None 

Outfall 18 
(WR-123) 

SCMs performed to date include:   

• BIP Basin 18 Area: pavement repairs in the northern 
portion of the area, Outfall 18 discharge pipe 
manhole cleanout, and implementation of BMPs. 

• Northwest Pipe: stormwater system modifications 
(conveyance system reconfiguration and installation 
of treatment system measures) and implementation 
of BMPs detailed in their SWPCP. 

• Lampros Steel: repaving areas around some 
stormwater inlets, reconfiguration of a hillslope 
discharge point of run-on to control erosion, removal 
of site debris, and implementation of BMPs detailed 
in their SWPCP. 

Stormwater 

Arsenic, PCBs, 
pesticides, BEHP, 

cPAHs, 
dioxins/furans, 

diesel-range TPH 

One grab sample: 

• October 2016 
No 

Stormwater from Outfall 18 is identified as a high priority 
pathway for recontamination. A number of SCMs have 
been identified for the Basin 18 area as described in 
Section 4.3.2.3. 

None; however, 
data are old and 

not representative 
of current source 
control conditions 

Outfall 19 
(WR-124) 

Abandoned by Schnitzer in September 2018, but still available 
for discharge of sanitary sewer overflow from the City 
sanitary system. Sanitary sewer overflow has not occurred to 
date.  

No data 
available 

  Yes SCMs are complete by Schnitzer.   
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Table 4.4 
Source Control Measure Summary and Most Recent Relevant Data Available for Evaluation of the Stormwater Pathway 

Active 
Outfalls Implemented SCMs 

Most Recent Data Representative of Drainage Area Are Data Representative of Post-SCM Conditions? 

RPCs Without 
Available Data Matrix Analytes Sampled Data Set and Timeframe 

SCMs 
Complete? Notes 

Outfall 20 
(WR-82) 

To date, no SCMs have been performed on Basin 20. Stormwater 

Arsenic, PCBs, 
pesticides, BEHP, 

cPAHs, 
dioxins/furans 

Five grab samples: (1) 

• November 2013 

• January 2014 

• March 2014 

• January 2018 

• April 2018 

No 

Stormwater from Outfalls 20 and 20A is identified as a 
high priority pathway for recontamination. Schnitzer is 
developing a SCM for Tract A Area. The Tract A SCM will 
include abandonment and sealing of the existing 
stormwater conveyance system, and installation of a new 
stormwater collection and conveyance system. The new 
infrastructure is anticipated to include biofiltration and 
settlement treatment features and ultimately discharge 
to the existing Outfall 21.  

None 

Outfall 20A 
(WR-125) 

To date, no SCMs have been performed on Basin 20A.  Storm Solids 

Arsenic, PCBs, 
pesticides, BEHP, 

cPAHs, 
dioxins/furans, 

diesel-range TPH 

Two stormwater solids 
samples: 

• October 2013 

No None 

Outfall 21 
(OF-52D) 

SCMs performed to date include:   

• Portland Container: construction of flocculant, settling, 
and filtration systems for Lots 4, 5, and 6 stormwater 
(2008–2015), construction of infrastructure to manage 
stormwater from Lot 3 and run-on from the parcel 
west of Lot 3 (2019), and implementation of BMPs 
detailed in their SWPCP. 

• Lots 7 and 8: construction of a settling and 
biofiltration system that facilitates infiltration of the 
collected and treated stormwater (2018). The 
majority of Lots 7 and 8 no longer discharge to 
Outfall 21.  

Stormwater 

Arsenic, PCBs, 
BEHP, cPAHs, 

dioxins/furans, 
diesel-range TPH 

Two grab samples: 

• January 2018 

• April 2018 

Partially 

Stormwater from Outfall 21 is identified as a high priority 
pathway for recontamination. Schnitzer intends to work 
with the Portland Container property owner to prepare a 
SCM alternatives evaluation identifying and evaluating 
potential additional stormwater treatment processes and 
features to further reduce the PCB concentrations in the 
stormwater discharge in Lots 4, 5, and 6. Additional Lot 9 
SCMs may be appropriate as well, to be determined. 

 

Outfall 22 
(WR-84) 

SCMs performed to date include: 

• WestRock: construction of a stormwater infiltration 
pond (2016) and implementation of BMPs detailed in 
their SWPCP. 

• BIP Lot 14: construction of a stormwater settling 
pond located near the northeast corner of the 
property (2010) and implementation of BMPs 
detailed in their SWPCP. 

Stormwater 

Arsenic, PCBs, 
pesticides, BEHP, 

cPAHs, 
dioxins/furans, 

diesel-range TPH 

Two grab samples: 

• November 2013 

• January 2014 
Additional 
evaluation 
required 

Stormwater from Outfalls 22 and 23 is identified as a 
medium priority pathway for recontamination but there 
are significant uncertainties in this assessment. Changes 
in BMP implementation by Ultimate RB and the WestRock 
activities in the past 6 years may have a material effect on 
the stormwater quality discharging from Outfall 22 and 
whether additional SCMs are required.  

None; however, 
data are not 

representative of 
current source 

control conditions 

Outfall 23 
(WR-83) 

Stormwater PCBs, cPAHs 

Four grab samples: 

• March 2019 

• November 2019 

• December 2019 

• March 2020 

Arsenic, 
pesticides, BEHP, 

dioxins/furans, 
diesel-range TPH 
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Table 4.4 
Source Control Measure Summary and Most Recent Relevant Data Available for Evaluation of the Stormwater Pathway 

Active 
Outfalls Implemented SCMs 

Most Recent Data Representative of Drainage Area Are Data Representative of Post-SCM Conditions? 

RPCs Without 
Available Data Matrix Analytes Sampled Data Set and Timeframe 

SCMs 
Complete? Notes 

Outfall 
WR-151 

Currently discharges a small paved non-industrial area on the 
Time Oil property, and RPCs are not anticipated to be present 
at elevated concentrations in this discharge. Therefore, SCMs 
have not been implemented. 

Groundwater Arsenic 

No grab samples 
representative of 
stormwater discharge; 
groundwater data available 
represent infiltration to 
stormwater conveyance 

No 

There may be some arsenic-impacted groundwater 
infiltrating into the existing stormwater conveyance 
system and discharging to the river. SCMs to be 
implemented include a series of repairs and 
reconfigurations to the conveyance system to prevent 
infiltration. The schedule for implementation is not 
known to Schnitzer. 

Stormwater RPC 
data are not 

required based on 
drainage area 

activities 

Note: 
1 The Outfall 20 samples were collected from a small rivulet daylighting from the International Terminals Slip Head riverbank where the historical outfall structure previously existed (no outfall structure currently exists). Bank soil was likely suspended in the rivulet and captured in 

the Outfall 20 sample, and, therefore, these samples may not be representative of stormwater discharge quality. 

Abbreviations: 
BEHP Bis(2‐ethylhexyl)phthalate 

BIP Burgard Industrial Park 
BMP Best management practice 
City City of Portland 

cPAH Carcinogenic polycyclic aromatic hydrocarbon 
EC Electrocoagulation 

GAC Granular activated carbon 
PCB Polychlorinated biphenyl 
RPC Recontamination potential chemical 

Schnitzer Schnitzer Steel Industries 
SCM Source control measure 

SWPCP Stormwater Pollution Control Plan 
SSMRY Schnitzer Steel Metals Recycling Yard 

TPH Total petroleum hydrocarbons 

 



Table 4.5
Stormwater Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Metals Pesticides

Analyte Arsenic Cadmium Copper Mercury Zinc
Total 

Chlordanes Total DDx Dieldrin BEHP cPAH TEQ Total PAHs

CAS Number TSS 7440-38-2 7440-43-9 7439-97-6
T_Clrdn 
(U=1/2) 

T_DDx 
(U=1/2) 60-57-1 117-81-7 T_cPAH_TEQ

T_PAH 
(U=1/2)

Fraction Total Total Total Total Total Total Total Total Total Total Total Total
Unit mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Surface Water Cleanup Level -- 0.018 0.094 2.74 0.77 36.5 0.000081 0.01 0.000054 0.2 0.00012 --
Upriver PHSS Surface Water Concentrations (3) 0.4  1.5  3 0.0001 0.00005 0.0003 0.0001 0.5 0.02

Location Field Sample ID Sample Date
B2‐SP2 B2‐SP2‐102517 10/25/2017 5 U 0.63 UJ 0.12 UJ 7.4 0.08 U 19 0.0142 J 0.019 U 0.019 U 0.019 U 1.5 U 0.11 U 0.15 U
B2‐SP2 B2‐SP2‐011218 01/12/2018 5 U 0.58 UJ 0.2 U 4.9 0.08 U 7.8 0.00924 J 0.019 U 0.019 U 0.019 U 1.5 U 0.11 U 0.15 U
B2‐SP2 B2‐SP2‐022818 02/28/2018 5 U 1 U 0.12 UJ 5.3 0.08 U 8.9 0.00441 J 0.019 U 0.019 U 0.019 U 1.5 U 0.11 U 0.15 U
B2‐SP2 B2‐SP2‐112718 11/27/2018 5 U 1 U 0.2 U 5.9 0.08 U 23 0.00792 J 0.0094 U 0.0094 U 0.009 U 1.5 U 0.11 U 0.15 U
B2‐SP2 B2‐SP2‐122118 12/21/2018 5 U 1 U 0.2 U 4.0 0.08 U 8.1 0.00453 J 0.0094 U 0.011 U 0.009 U 1.5 U 0.11 U 0.15 U
B2‐SP2 5 U 1 U 0.2 U 5.5 0.08 U 13 0.00806 J 0.019 U 0.019 U 0.019 U 1.5 U 0.11 U 0.15 U
B18‐OF18 B18‐OF18‐101316 10/13/2016 5 U 0.58 UJ 0.044 UJ 4.5 0.08 U 52 0.0137 J 0.24 UJ 0.047 J 0.42 J
B18‐OF18 5 U 0.58 UJ 0.044 UJ 4.5 0.08 U 52 0.0137 J 0.24 UJ 0.047 J 0.42 J
B20‐SP1 B20‐SP1‐111813 11/18/2013 49 1.0 0.4 25 0.1 UJ 160 0.0893 J 0.019 U 0.019 U 0.019 U 21 U 0.19 UJ 0.38 UJ
B20‐SP1 B20‐SP1‐010714 01/07/2014 220 1.6 1.0 59 0.079 UJ 380 0.184 J 0.019 U 0.019 U 0.019 U 22 U 0.3 UJ 0.4 UJ
B20‐SP1 B20‐SP1‐032814 03/28/2014 53 0.84 UJ 0.33 18 0.043 UJ 110 0.0453 J 0.019 U 0.019 U 0.019 U 2.0 UJ 0.1 J 1.1
B20‐SP1 B20‐SP1‐011718 01/17/2018 160 1.3 0.98 44 0.046 UJ 710 0.280 J 0.58 J 4.7 J
B20‐SP1 B20‐SP1‐040518 04/05/2018 140 1.7 0.69 38 0.08 U 310 0.210 J 0.27 J 2.7 J
B20‐SP1 120 1.4 0.7 37 0.1 UJ 330 0.162 J 0.019 U 0.019 U 0.019 U 22 U 0.32 J 2.8 J
B21‐SWP6 B21‐SP6‐011718 01/17/2018 96 1.1 0.18 UJ 11 0.08 U 110 0.0651 J 0.97 UJ 0.077 UJ 0.84
B21‐SWP6 B21‐SP6‐040518 04/05/2018 13 2.8 0.1 UJ 3.5 0.08 U 64 0.0041 J 1.5 U 0.11 U 0.15 U
B21‐SWP6 55 2.0 0.18 UJ 7.3 0.08 U 87 0.0346 J 1.5 U 0.11 U 0.84
B22‐SP1 B22‐SP1‐111813 11/18/2013 5 U 1 U 0.96 UJ 6.5 0.08 UJ 80 0.00916 J 0.02 U 0.02 U 0.02 U 9.2 U 0.083 UJ 0.17 UJ
B22‐SP1 B22‐SP1‐010714 01/07/2014 85 0.71 UJ 0.39 23 0.08 U 210 0.0603 J 0.019 U 0.019 U 0.019 U 17 U 0.23 UJ 1.6
B22‐SP1 85 1 U 0.39 15 0.08 U 150 0.0347 J 0.02 U 0.02 U 0.02 U 17 U 0.23 UJ 1.6
B23‐CB4 B23‐CB4‐032519 03/25/2019 0.063 U 0.035 J 0.21 JA
B23‐CB4 B23‐CB4‐112619 11/26/2019 0.063 U 0.036 J 0.36 JA
B23‐CB4 B23‐CB4‐121219 12/12/2019 0.063 U 0.013 J 0.086 JA
B23‐CB4 B23‐CB4‐030620 03/06/2020 0.063 U 0.021 J 0.21 JA
B23‐CB4 0.063 U 0.026 J 0.22 J

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration exceeds the CUL.
Italics Reporting limit exceeds CUL.

‐‐ No screening criteria.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 Dioxin/furan TEQ is not an RPC. However, because individual dioxin/furan congeners do not have surface water criteria, dioxin/furan TEQ is presented here for discussion purposes. 
3

4 The laboratory noted that no fuel pattern was detected. The diesel result represents carbon range C12 to C24.
5 The laboratory noted that the hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related component.
6 Average results are based on detected results only. Where there are no detected results, the greatest reporting limit is presented. 

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran RPC Recontamination potential chemical
CAS Chemical Abstracts Service µg/kg Micrograms per kilogram SVOC Semivolatile organic compound

cPAH Carcinogenic polycyclic aromatic hydrocarbon mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo‐p‐dioxin
CUL Cleanup level PAH Polycyclic aromatic hydrocarbon  TCDF Tetrachlorodibenzofuran
DDD Dichlorodiphenyldichloroethane PCB Polychlorinated bophenyl TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo‐p‐dioxin TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran TSS Total suspended solids
DDx Calculated as the sum of DDD, DDE, and DDT PHSS Portland Harbor Superfund Site

Qualifiers:
J The analtye was detected, the concentration is considered to be an estimate.
U The analyte was not detected at the given reporting limit.
UJ The analyte was not detected at the given reporting limit and is considered to be an estimate.

Upriver surface water concentrations are approximated based on histograms and scatter plots presented in Section 5.4 of the Portland Harbor RI (USEPA 2016a). These values are used for comparative purposes only, as described in the text, and are not 
intended to serve as criteria. 

Average of Detected Results (6)

Average of Detected Results (6)

Average of Detected Results (6)

0.0000064

PCBs

Total PCBs
T_PCBCg 
(U=1/2)

Total
µg/L

Conventional

TSS

Average of Detected Results (6)

Average of Detected Results (6)

Average of Detected Results (6)

SVOCs

7440-50-8 7440-66-6
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Table 4.5
Stormwater Analytical Results (1)

River Mile 3.5 East Remedial Design

Analyte Class Dioxins/Furans TPH

Analyte
1,2,3,4,7,8-

HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD
Dioxin/Furan 

TEQ (2)
Diesel-range 

TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6
T_DF_TEQ 

(U=1/2) TPH-DRO
Fraction Total Total Total Total Total

Unit µg/L µg/L µg/L µg/L µg/L
Surface Water Cleanup Level -- -- -- 5.10E-09 -- 5.10E-10 --

Upriver PHSS Surface Water Concentrations (3) 5.00E-08
Location Field Sample ID Sample Date
B2‐SP2 B2‐SP2‐102517 10/25/2017 9.32E‐07 U 9.39E‐07 U 8.97E‐07 U 8.95E‐07 U 9.64E‐07 U 1.51E-06 J 190 U
B2‐SP2 B2‐SP2‐011218 01/12/2018 1.10E‐06 U 1.70E‐06 U 1.70E‐06 U 2.20E‐06 U 1.60E‐06 U 2.79E-06 J 200 (4)

B2‐SP2 B2‐SP2‐022818 02/28/2018 8.30E‐07 U 1.00E‐06 U 1.10E‐06 U 1.20E‐06 U 1.10E‐06 U 1.69E-06 J 380 (5)

B2‐SP2 B2‐SP2‐112718 11/27/2018 9.10E‐07 U 1.10E‐06 U 1.00E‐06 U 9.70E‐07 U 1.00E‐06 U 1.65E-06 J 190 U
B2‐SP2 B2‐SP2‐122118 12/21/2018 9.50E‐07 U 1.10E‐06 U 1.10E‐06 U 9.60E‐07 U 1.00E‐06 U 1.66E-06 J 99 UJ
B2‐SP2 1.10E‐06 U 1.70E‐06 U 1.70E‐06 U 2.20E‐06 U 1.60E‐06 U 1.86E-06 J 230
B18‐OF18 B18‐OF18‐101316 10/13/2016 7.51E‐07 U 7.47E‐07 J 4.75E‐07 U 6.03E‐07 U 6.51E‐07 U 2.16E-06 J 190 U
B18‐OF18 7.51E‐07 U 7.47E‐07 J 4.75E‐07 U 6.03E‐07 U 6.51E‐07 U 2.16E-06 J 190 U
B20‐SP1 B20‐SP1‐111813 11/18/2013 2.60E‐06 UJ 1.20E‐06 U 1.40E‐06 U 1.20E‐06 U 2.00E‐06 J 5.30E-06 J 200 U
B20‐SP1 B20‐SP1‐010714 01/07/2014 8.16E‐06 J 2.90E‐06 J 3.20E‐06 J 9.00E‐07 U 5.20E‐06 J 1.47E-05 J 940 U
B20‐SP1 B20‐SP1‐032814 03/28/2014 4.80E‐06 J 1.30E‐06 U 1.10E‐06 U 1.70E‐06 UJ 3.10E‐06 J 9.17E-06 J 95 U
B20‐SP1 B20‐SP1‐011718 01/17/2018 1.14E‐04 5.00E‐06 J 1.15E‐05 J 1.40E‐06 U 5.20E‐06 J 4.72E-05 J 200 U
B20‐SP1 B20‐SP1‐040518 04/05/2018 1.03E‐05 J 1.30E‐06 U 1.40E‐06 U 1.20E‐06 U 4.90E‐06 J 9.85E-06 J 140 UJ
B20‐SP1 3.43E‐05 3.95E‐06 7.35E‐06 1.70E‐06 UJ 4.08E‐06 1.72E-05 J 940 U
B21‐SWP6 B21‐SP6‐011718 01/17/2018 1.00E‐06 U 1.10E‐06 U 1.00E‐06 U 1.10E‐06 U 1.20E‐06 J 2.42E-06 J 190 U
B21‐SWP6 B21‐SP6‐040518 04/05/2018 1.00E‐06 U 9.70E‐07 U 1.10E‐06 U 1.10E‐06 U 1.50E‐06 U 1.74E-06 J 190 U
B21‐SWP6 1.00E‐06 U 9.70E‐07 U 1.10E‐06 U 1.10E‐06 U 1.20E‐06 2.08E-06 J 190 U
B22‐SP1 B22‐SP1‐111813 11/18/2013 1.10E‐06 U 1.50E‐06 U 1.40E‐06 U 1.20E‐06 U 9.90E‐07 U 2.60E-06 J 200 U
B22‐SP1 B22‐SP1‐010714 01/07/2014 4.36E‐06 J 1.20E‐06 U 1.10E‐06 U 8.50E‐07 U 1.20E‐06 J 6.65E-06 J 950 U
B22‐SP1 4.36E‐06 U 1.50E‐06 U 1.40E‐06 U 1.20E‐06 U 1.20E‐06 4.63E-06 J 950 U
B23‐CB4 B23‐CB4‐032519 03/25/2019
B23‐CB4 B23‐CB4‐112619 11/26/2019
B23‐CB4 B23‐CB4‐121219 12/12/2019
B23‐CB4 B23‐CB4‐030620 03/06/2020
B23‐CB4

Notes:
Blank cells are intentional.

RED/BOLD Detected concentration exceeds the CUL.
Italics Reporting limit exceeds CUL.

‐‐ No screening criteria.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
2 Dioxin/furan TEQ is not an RPC. However, because individual dioxin/furan congeners do not have surface water criteria, dioxin/furan TEQ is presented here for discussion purposes. 
3

4 The laboratory noted that no fuel pattern was detected. The diesel result represents carbon range C12 to C24.
5 The laboratory noted that the hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related component.
6 Average results are based on detected results only. Where there are no detected results, the greatest reporting limit is presented. 

Abbreviations:
BEHP Bis(2‐ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran RPC Recontamination potential chemical
CAS Chemical Abstracts Service µg/kg Micrograms per kilogram SVOC Semivolatile organic compound

cPAH Carcinogenic polycyclic aromatic hydrocarbon mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo‐p‐dioxin
CUL Cleanup level PAH Polycyclic aromatic hydrocarbon  TCDF Tetrachlorodibenzofuran
DDD Dichlorodiphenyldichloroethane PCB Polychlorinated bophenyl TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo‐p‐dioxin TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran TSS Total suspended solids
DDx Calculated as the sum of DDD, DDE, and DDT PHSS Portland Harbor Superfund Site

Qualifiers:
J The analtye was detected, the concentration is considered to be an estimate.
U The analyte was not detected at the given reporting limit.
UJ The analyte was not detected at the given reporting limit and is considered to be an estimate.

Average of Detected Results (6)

Upriver surface water concentrations are approximated based on histograms and scatter plots presented in Section 5.4 of the Portland Harbor RI (USEPA 2016a). These values are used for comparative 
purposes only, as described in the text, and are not intended to serve as criteria. 

Average of Detected Results (6)

Average of Detected Results (6)

Average of Detected Results (6)

Average of Detected Results (6)

Average of Detected Results (6)

Total
µg/L

2,3,7,8-TCDF

51207-31-9
Total
µg/L
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Table 4.6
Storm Solids Analytical Results (1)

River Mile 3.5 East Remedial Design
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Table 4.6

Storm Solids Analytical Results

Analyte Class PCBs Pesticides TPH

Analyte Arsenic Cadmium Mercury Total PCBs
Total 

Chlordanes Total DDx Dieldrin BEHP cPAH TEQ Total PAHs
1,2,3,4,7,8-

HxCDF
1,2,3,7,8-

PeCDD
2,3,4,7,8-

PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF
Dioxin/Furan 

TEQ
Diesel-range 

TPH

CAS Number 7440-38-2 7440-43-9 7439-97-6
T_PCB 

(All Forms U=1/2)
T_Clrdn 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 117-81-7

T_cPAH_TEQ 
(U=1/2)

T_PAH 
(U=1/2) 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9

T_DF_TEQ 
(U=1/2) TPH-DRO

Fraction Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total Total
Unit mg/kg mg/kg mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-Wide Cleanup Level 3 0.51 0.085 9 1.4 6.1 0.07 135 774 23,000 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-Wide Remedial Action Level -- -- -- 75 -- 160 -- -- -- 30,000 -- 0.0008 0.2 0.0006 -- -- --

Principal Toxic Waste Threshold -- -- -- 200 -- 7,050 -- -- 774,000 -- 0.04 0.01 0.2 0.01 1 -- --
Location Field Sample ID Sample Date
B20A-SWCB B20A-SWCB-102913 10/29/13 4.4 2.5 0.25 680 J 9 U 11 U 17 U 11,000 J 2,800 J 21,000 J 0.0116 0.00428 J 0.00418 J 0.00093 UJ 0.00550 0.0236 J 2,400 U
B20A-NWCB B20A-NWCB-102913 10/29/13 1.4 0.77 0.11 U 320 J 26 U 38 U 9 U 18,000 7,600 J 420,000 J 0.00407 J 0.00186 J 0.00204 J 0.00030 UJ 0.00260 0.00983 J 880 U
Notes:

Blank cells are intentional.
-- No screening criteria.

RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

Bold Italics Reporting limit that exceeds the RAL or PTW threshold.
1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran RAL Remedial action level
cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram SVOC Semivolatile organic compound

CAS Chemical Abstracts Service mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran
CUL Cleanup level PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent

DDD Dichlorodiphenyldichloroethane PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo-p-dioxin
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran
DDx Calculated as the sum of DDD, DDE, and DDT PTW Principal threat waste 

Qualifiers:
J The analtye was detected, the concentration is considered to be an estimate.

U The analyte was not detected at the given reporting limit.

Metals SVOCs Dioxins/Furans
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Dust Monitoring Data Summary
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Table 4.7

Dust Monitoring Data Summary

Jul-14 (2) Aug-14 Oct-14 Jan-15 Aug-15 Sep-15 Oct-15 Jan-16 Average
S1 Scrap pile construction/deconstruction 57.14 51.79 33.96 17.12 93.26 85.02 28.43 18.51 48.15
S2 Dock activities/shear 36.87 37.15 48.87 10.48 82.11 78.63 3.24 30.98 41.04
S3 Shredder residue loading 41.25 33.86 10.84 4.03 50.78 36.64 12.57 12.67 25.33
P1 South perimeter 18.63 28.62 1.50 4.86 38.43 18.61 12.47 8.76 16.48
P2 Southwest perimeter 5.34 14.04 4.52 2.43 15.15 9.60 4.26 9.17 8.06
P3 West perimeter 10.59 7.67 1.25 2.30 9.09 15.85 2.93 4.92 6.82
P4 Northwest perimeter 4.20 5.77 0.71 1.79 7.60 19.80 2.99 6.67 6.19
P5 North perimeter 13.85 11.16 1.01 2.05 39.12 25.39 4.94 14.75 14.03
P6 Northeast perimeter 13.78 13.53 6.69 1.81 47.05 19.91 6.16 9.81 14.84
P7 Northeast perimeter 5.41 5.18 3.31 1.42 20.27 12.92 1.95 6.28 7.09
P8 Northeast background (3) 54.65 55.17 69.37 28.40 98.19 83.20 79.08 7.77 59.48
A1 West background 42.80 45.55 28.52 50.69 84.55 74.92 54.55 58.26 54.98
Average All Stations 25.38 25.79 17.54 10.61 48.80 40.04 17.80 15.71 25.21
Average SSMRY Sources (Stations S1 through S3) 45.09 40.93 31.22 10.55 75.38 66.76 14.74 20.72 38.17
Average Perimeter Stations (P1 through P7 stations) 10.26 12.28 2.71 2.38 25.24 17.44 5.10 8.62 10.50
Average River Perimeter Stations (P2, P3, and P4 stations) 6.71 9.16 2.16 2.17 10.61 15.08 3.39 6.92 7.02
Average Background Stations (P8 and A1 stations) 48.73 50.36 48.94 39.55 91.37 79.06 66.81 33.01 57.23
Average Perimeter as Percent of SSMRY Sources 23% 30% 9% 23% 33% 26% 35% 42% 28%
Average River Perimeter as Percent of SSMRY Sources 15% 22% 7% 21% 14% 23% 23% 33% 18%
Average Background as Percent of Average SSMRY Sources 108% 123% 157% 375% 121% 118% 453% 159% 150%
Average Background as Percent of Average Perimeter 726% 550% 2267% 1822% 861% 524% 1971% 477% 815%

Notes:
This table modified from Table 12-1 in the Source Control Evaluation Report (Rieke Consulting 2020).

1 Average AAC around perimeter of cylinder. July 2014 and August 2014 AAC values scaled down by 4/7 to reflect longer monitoring period during these events (7 days) relative to the other monitoring events.
2 July 2014 S1 adjusted value based on raw value of 100%. Thus, calculated averages for July 2014 event are approximate.
3

Abbreviations:
AAC Absolute Area Coverage

SSMRY Schnitzer Steel Metals Recycling Yard

AAC (Percent) (1)

LocationStation

Relative AAC values and wind rose information during the monitoring events indicated that dust levels at P-8 were from regional sources. Refer to individual dust monitoring reports 
for details (Bridgewater Group 2014g, 2014h, 2015, and 2016).



Table 5.1
Upriver Sediment Trap Analytical Results (1)
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Table 5.1

Upriver Sediment Trap Analytical Results

Analyte Class Metals PCBs Pesticides TPH

Analyte Arsenic Cadmium Mercury Total PCBs
Total 

Chlordanes Total DDx Dieldrin BEHP cPAH TEQ Total PAHs
1,2,3,4,7,8-

HxCDF
1,2,3,7,8-

PeCDD
2,3,4,7,8-

PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF
Dioxin/Furan 

TEQ
Diesel-range 

TPH

CAS Number 7440-38-2 7440-43-9 7439-97-6
T_PCB 

(All Forms U=1/2)
T_Clrdn 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 117-81-7

T_cPAH_TEQ 
(U=1/2)

T_PAH 
(U=1/2) 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9

T_DF_TEQ 
(U=1/2) TPH-DRO

Fraction Total Total Total Total Total Total Total Total Total Total PAHs Total Total Total Total Total Total Total
Unit mg/kg mg/kg mg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide  Cleanup Level 3 0.51 0.085 9 1.4 6.1 0.07 135 774 23,000 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide Remedial Action Level -- -- -- 75 -- 160 -- -- -- 30,000 -- 0.0008 0.2 0.0006 -- -- --
Principal Toxic Waste Threshold -- -- -- 200 -- 7,050 -- -- 774,000 -- 0.04 0.01 0.2 0.01 1 -- --

Location Field Sample ID Sample Date
WLCT4C04STS1 WLCT4C04STS1040804 4/8/04 9.1 J 0.56 120 J 33 J 1,700 2,700 J 17,000 J 190 J
WLCT4C04STS1 WLCT4C04STS1052004 5/20/04 4.9 J 0.37 0.11 81 J 5.3 J 430 J 320 J 2,200 J 150 J
WLCT4C04STS3E WLCT4C04STS3E040604 4/6/04 7.0 2.0 0.16 130 U 37 J 330 9,100 J 58,000 J 170 J
WLCT4C04STS3E WLCT4C04STS3E052004 5/20/04 6.8 J 1.7 0.072 100 U 4 U 72 J 6,100 J 37,000 J 160 J
WLCT4C04STS3W WLCT4C04STS3W040704 4/7/04 5.8 1.4 0.084 130 U 30 J 44 J 1,500 J 11,000 J 110 J
WLCT4C04STTD WLCT4C04STTD040704 4/7/04 4.0 0.30 0.056 49 J 5.4 J 340 75 J 690 J 64 J
WLCT4C04STTD WLCT4C04STTD052004 5/20/04 4.5 J 0.30 0.079 44 J 11 J 60 J 110 J 850 J 110 J
LW3-ST012 LW3-ST1012 2/1/07 4.3 0.22 0.066 11.5 2.3 J 8.1 J 0.84 U 190 90 760 0.00017 J 4E-05 U 0.00007 U 0.000033 U 0.00092 U 0.00026 J 56 J
LW3-ST012 LW3-ST-2012 5/2/07 5.6 0.28 J 0.056 9.1 1.5 6 J 0.92 U 150 62 470 J 0.00146 J 0.0001 U 0.00046 U 0.000179 U 0.00136 U 0.00084 J 100 J
LW3-ST012 LW3-ST3012 8/16/07 3.6 0.24 0.064 12.8 J 0.8 U 8.6 J 0.94 U 150 110 950 0.00168 J 2E-05 U 0.00047 U 1.52E-05 U 0.00059 J 0.00072 J 110 J
LW3-ST012 LW3-ST4-012 11/14/07 5.3 0.32 0.065 18.2 J 1.3 J 13 0.35 U 110 160 1,200 0.00036 J 4E-05 U 8.6E-05 U 3.68E-05 U 0.00022 U 0.00029 J 120 J
T06A PDI-ST-T06A-1810 10/31/18 8.4 0.30 J 0.27 26.2 J 1.5 U 3.3 J 1.5 U 150 J 25 270 J 0.0011 UJ 0.0006 UJ 0.00053 UJ 0.00063 J 0.0015 JN 0.004 J 150 J
T06A PDI-ST-T06A-1901 1/30/19 7.2 0.21 J 0.066 J 6.27 J 0.76 U 4 0.76 U 200 U 19 J 140 J 0.0016 J 0.0006 J 0.00043 J 0.00027 JN 0.00062 J 0.00312 J 130 J
T06A PDI-ST-T06A-1905 5/1/19 4.2 0.15 J 0.076 2.7 J 0.63 J 2.4 J 0.17 J 53 J 5.1 J 46 J 0.00056 J 0.0002 JN 0.00013 U 0.00014 U 0.0001 U 0.00132 J 71 J
T06B PDI-ST-T06B-1810 10/31/18 7.3 0.28 J 0.16 40.9 J 1.5 U 3.3 J 1.5 U 140 J 22 210 J 0.0013 UJ 0.0005 UJ 0.00092 J 0.00045 UJ 0.0013 JN 0.00329 J 190
T06B PDI-ST-T06B-1901 1/30/19 6.9 0.21 J 0.07 J 8.9 J 0.79 U 5 0.79 U 200 U 50 300 J 0.0013 J 0.0006 JN 0.00035 J 0.00046 JN 0.00067 J 0.0034 J 170 J
T06B PDI-ST-T06B-1905 5/1/19 5.0 0.13 J 0.10 J 4.98 J 2.5 J 2.3 J 0.18 J 51 J 11 J 88 J 0.00047 J 0.0001 U 0.00012 U 0.00015 U 0.00028 JN 0.00107 J 87 J
T07A PDI-ST-T07A-1810 10/31/18 10 0.36 J 0.21 7.86 J 1.8 U 3.5 1.8 U 120 J 18 140 J 0.0047 UJ 0.0032 UJ 0.003 UJ 0.0023 UJ 0.0017 UJ 0.0121 J 170 J
T07A PDI-ST-T07A-1901 1/30/19 6.7 0.21 J 0.054 J 4.26 J 0.81 U 5.5 0.37 J 210 U 37 220 J 0.0012 J 0.0006 JN 0.00032 J 0.00095 JN 0.00055 J 0.00372 J 190 J
T07A PDI-ST-T07A-1905 5/1/19 4.5 0.20 J 0.07 2.14 J 0.83 J 2.7 J 0.18 J 85 J 4.7 43 J 0.00045 J 0.0004 J 0.00016 UJ 0.00028 JN 0.00037 J 0.00159 J 140
T07B PDI-ST-T07B-1810 10/31/18 9.3 0.33 J 0.18 5.66 J 8.1 5.7 1.8 U 180 J 24 190 J 0.0013 UJ 0.0008 UJ 0.00085 UJ 0.0011 JN 0.0019 J 0.00531 J 160 J
T07B PDI-ST-T07B-1901 1/30/19 7.1 0.24 J 0.087 J 3.17 J 1.5 J 3.4 0.75 U 200 U 13 69 J 0.0011 J 0.0006 J 0.00025 JN 0.00026 JN 0.00056 J 0.00285 J 330 J
T07B PDI-ST-T07B-1905 5/1/19 4.5 0.14 J 0.13 3.81 J 0.83 J 3.3 J 0.24 J 82 J 7.0 60 J 0.00062 J 0.0004 JN 0.00015 U 0.00058 J 0.00044 J 0.0025 200 J
Notes:

Blank cells intentional.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the CUL and RAL.

Italics Reporting limit that exceeds the CUL.
Bold Italics Reporting limit that exceeds the RAL or PTW threshold.

1 Results/reporting limits for dioxins/furans and PCB congeners are presented to 3 significant figures; all other analyte results/reporting limits are presented to 2 significant figures.
Abbreviations:

BEHP Bis(2-ethylhexyl)phthalate HxCDF Hexachlorodibenzofuran RAL Remedial action level
CAS Chemical Abstracts Service µg/kg Micrograms per kilogram SVOC Semivolatile organic compound

cPAH Carcinogenic polycyclic aromatic hydrocarbon mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran
CUL Cleanup level PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent

DDD Dichlorodiphenyldichloroethane PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDE Dichlorodiphenyldichloroethylene PeCDD Pentachlorodibenzo-p-dioxin
DDT Dichlorodiphenyltrichloroethane PeCDF Pentachlorodibenzofuran
DDx Calculated as the sum of DDD, DDE, and DDT PTW Principal threat waste 

Qualifiers:
J The analtye was detected, the concentration is considered to be an estiamte.

JN Presumptive evidence of analyte, the concentration is considred to be an estimate.
U The analyte was not detected at the given reporting limit.

UJ The analyte was not detected at the given reporting limit and is considered to be an estimate.

SVOCs Dioxins/Furans
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Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Shoreline Properties 

Schnitzer Steel Metals 
Recycling Yard 

2355 
(and BIP 
ECSI 
5324) 

Yes  2 

RB  C(a) 
Arsenic, PCBs, total DDx, BEHP, 
cPAHs, dioxins/furans, diesel‐
range TPH. 

Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

The riverbank pathway will be addressed during the RD process (includes 
SSMRY Willamette River shoreline, IT Slip Head, and IT Slip South Shore). The 
PDI Work Plan (Floyd|Snider 2020a) proposes a comprehensive riverbank 
evaluation following USEPA riverbank guidance (USEPA 2019b) and a riverbank 
area survey to address existing data gaps, including an erodibility evaluation if 
warranted. Refer to the PDI Work Plan for further details. 

GW  C(a)  Arsenic, PCBs, diesel‐range TPH. 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan. The groundwater 
monitoring work plan will describe installation of additional monitoring wells 
to supplement the existing shoreline monitoring well network and a 
comprehensive groundwater monitoring program to be implemented. 

SW  B  PCBs, dioxins/furans. 

Extensive stormwater SCMs have been implemented to date at SSMRY 
including installation of an electrocoagulation/filtration/granulated activated 
carbon treatment system, consolidation of stormwater basins, and installation 
of new conveyance infrastructure, among others as described in Rieke 
Consulting (2020). No further SCM activities are proposed as part of RD under 
the UAO. Additional SCMs to be implemented under the ODEQ Voluntary 
Agreement are described in Section 4.3.1.3. 

OW  C(a)  Metals, PCBs, diesel‐range TPH. 

Additional BMPs may need to be evaluated to confirm that recontamination 
will not occur from overwater activities in the future. The RD process will 
include infrastructure evaluation and potentially improvements, at which time 
additional BMPs may be considered. 

AD  C(a)  No data available. 

A quantitative characterization of potential dust emissions will be undertaken, 
including data collection to support evaluation of recontamination risks. A 
proposed approach to investigation of the dust deposition pathway will be 
presented in a dust deposition evaluation work plan as a future addendum to 
the PDI Work Plan. Critically, any quantitative characterization of air emissions 
must be evaluated in the context of background air quality. 
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Shoreline Properties (cont.) 

IT Slip North Shore  5324  Yes  Infiltration 

RB  A  Arsenic, PCBs, total DDx, BEHP, 
dioxins/furans. 

Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

Existing data from the IT Slip North Shore does not exceed RALs at any 
location. Low‐level exceedances of the CUL are present. However, these 
locations are not adjacent to contaminated sediments (a sediment SMA is not 
present adjacent to the IT Slip North Shore). Therefore, additional evaluation 
of these river bank areas is not proposed.  

GW  C(a)  No data available. 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a). The 
groundwater monitoring work plan will describe installation of additional 
monitoring wells along the IT Slip North Shore shoreline and a comprehensive 
shoreline groundwater monitoring program to be implemented. 

Premier Edible Oil  2013  No  Infiltration 

RB   C(a) 
Arsenic, PCBs, BEHP, cPAHs, 
diesel‐range TPH. No data 
available for dioxins/furans.   Voluntary Agreement for Upland 

Remedial Investigation/Feasibility 
Study and Source Control 
Measures between Schnitzer 
Investment Corporation and 
ODEQ, March 2001 

A riverbank erodibility evaluation was performed along the PEO riverbank 
adjacent to the Willamette River in 2017 (ERM 2017b). The majority of the 
riverbank was found to have a very low or low potential for erosion and SCMs 
will not be required. Two areas along the southern half of the PEO property 
were found to have moderate or high potential for erosion and these areas will 
require SCMs. PEO property riverbank data collected to date have been 
focused on cPAHs and diesel‐range TPH. Additional riverbank sampling 
including additional analytes will be proposed as part of a comprehensive 
riverbank sampling plan to be submitted as an addendum to the PDI Work Plan 
(Floyd|Snider 2020a). 

GW  B 

Arsenic, PAHs, diesel‐range TPH. 
No data available for cadmium, 
mercury, PCBs, pesticides, and 
dioxins/furans. 

Groundwater pathway is currently being addressed by the ODEQ‐led uplands 
source control process. Groundwater sampling of a subset of shoreline 
monitoring wells for all Table 17 COCs will be proposed as part of the 
groundwater monitoring work plan described above. 

SW  A  NA  None ‐ stormwater infiltrates at the PEO property.  
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Shoreline Properties (cont.) 

Time Oil  170  No 
Outfall  

WR‐151 and 
infiltration 

RB  B  NA 

ODEQ TOC Holdings NW Terminal 
West Parcel Summary, 
January 2019 

Riverbank sampling has not occurred on the Time Oil property. This 
unarmored shoreline is defined in USEPA’s riverbank guidance (USEPA 2019b) 
as a riverbank pending characterization with footnote 2 defining that it is 
adjacent to an SMA, and “These river banks areas are subject to change based 
on potential changes to SMA delineation during remedial design.” The 
presence of an SMA adjacent to the Time Oil property shoreline is in question 
as described in Section 4.1.4. No further evaluation is proposed at this 
riverbank area. If it is subsequently determined that an SMA is present 
adjacent to the Time Oil property riverbank, a subsequent riverbank evaluation 
could be conducted. 

GW  B 

Arsenic, diesel‐range TPH. No 
data available for PCBs, total 
DDx, dieldrin, and 
dioxins/furans. 

Currently being addressed by the ODEQ‐led uplands source control process. 
Groundwater sampling of a subset of shoreline monitoring wells for all 
Table 17 COCs will be proposed as part of the groundwater monitoring work 
plan described above. 

SW  C(u)  Arsenic. 
Once SCMs have been implemented (reconfiguration and repair of stormwater 
conveyance to prevent groundwater infiltration and monitored natural 
attenuation of TPH groundwater plumes), this pathway will be controlled. 

Port of Portland ‐‐ No  Infiltration 
RB 
GW 
SW 

A 
A 
A 

NA  NA  None ‐ no known contamination or pathways at the property and is not 
identified by ODEQ as a recontamination potential. No adjacent SMA.   

Portland General 
Electric  ‐‐  No  Infiltration 

RB 
GW 
SW 

A 
A 
A 

NA  NA 

None ‐ no known contamination or pathways at the property and is not 
identified by ODEQ as a recontamination potential. No adjacent SMA. An 
ODEQ source control decision was issued in July 2020 that excluded as a 
potential pathway to the Willamette River (ODEQ 2020b). 
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area 

Outfall 18 Drainage Basin 

BIP Basin 18 Area 
Current Tenants: 
 IRC Aluminum 
 Western Machine 
 Pacific Leasing/   

Western Trucking  
 Northwest Pipe 

2362 
(and BIP 
ECSI 
5324) 

Yes  Outfall 18 

GW  C(a) 

Arsenic (based on limited data 
collection described in the BIP 
SCE Report [Rieke Consulting 
2020]). No data available for 
PCBs, PAHs, BEHP, pesticides, 
and dioxins/furans. 

Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a). The 
groundwater monitoring work plan will focus on a shoreline monitoring well 
network to evaluate recontamination risk from the Uplands AOI. If 
groundwater contamination is observed at the shoreline, further investigation 
may need to be conducted into the uplands to identify the contamination 
source.  

SW  C(u)  PCBs, PAHs, dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfall 18. A work plan will be submitted as an addendum to the 
PDI Work Plan. If newly collected outfall discharge data indicate that the 
recontamination risk posed by stormwater is ongoing, this may result in 
identification of uplands stormwater data gaps that are not currently identified 
as part of the ODEQ process. Additional stormwater and solids sample 
collection internal to the Uplands AOI is anticipated to be required to identify 
source areas for further evaluation and potential SCMs.  

Northwest Pipe  138  No  Outfall 18 

GW  C(a)    Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Northwest Pipe Co. and ODEQ, 
December 2004  
Source Control Evaluation in 
Support of No Further Action 
Source Control Decision, 
February 2020. 

A groundwater plume of CVOCs has been identified in the shallow 
groundwater in the southeastern portion of the Northwest Pipe property. 
However, the groundwater flow in this area demonstrates that the Northwest 
Pipe plume migrates to the southwest and does not have the potential to 
discharge to the Project Area (Jacobs 2020c). Therefore, this plume is not 
discussed further here.  

SW  B  PCBs, cPAHs, dioxins/furans. 

Extensive stormwater SCMs have been implemented to date at Northwest 
Pipe, including contaminated soil removal, paving exposed soil and pavement 
repair, coating a 6‐acre roof, and stormwater system modifications 
(conveyance system reconfiguration and installation of treatment system 
measures). Northwest Pipe has requested that ODEQ issue a Source Control 
Determination of No Further Action for stormwater and groundwater (Jacobs 
2020b). This request is under final ODEQ review at the time this SAR was 
prepared and Northwest Pipe expects a Source Control Decision will be issued. 
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area (cont.) 

Outfall 18 Drainage Basin (cont.) 

Lampros Steel  2441  No  Outfall 18 

GW  C(a)  PAHs, diesel‐range TPH. 

Voluntary Agreement between 
Lampros Steel and ODEQ, 
March 2011. 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(u)  PCBs, PAHs, dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfall 18. A work plan will be submitted as an addendum to the 
PDI Work Plan as described above.   

Dunkin & Bush  ‐‐  No  Outfall 18 

GW  C(a)  No data available. 

None 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(u)  PCBs, PAHs, dioxins/furans. 

ODEQ has not requested Dunkin & Bush perform any source control 
evaluations to date. Limited sampling conducted by Schnitzer indicated 
elevated concentrations of PCBs and dioxins/furans in stormwater and 
stormwater solids. End‐of‐pipe sampling and in‐line stormwater solids 
sampling is proposed at Outfall 18. A work plan will be submitted as an 
addendum to the PDI Work Plan as described above. Implementation of any 
sample collection and SCMs at Dunkin & Bush will require involvement by 
ODEQ. 
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area (cont.) 

Outfall 18 Drainage Basin (cont.) 

BIP Tract A Area  5324  Yes  Outfalls 18, 
20, and 20A 

GW  C(a)  No data available. 

Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(u)  Arsenic, cadmium, PCBs, PAHs, 
dioxins/furans. 

Currently being addressed by the ODEQ‐led uplands source control process. 
SCMs to be proposed include abandonment and sealing of the existing 
stormwater conveyance system, and installation of a new stormwater 
collection, conveyance, and treatment system. Stormwater will be routed to 
Outfall 21 post‐SCM implementation. Existing catch basins and connected 
piping will be abandoned by filling them with grout to the top of the catch 
basin. There is considerable uncertainty around the BIP Tract A Area 
conveyance to Outfalls 20 and 20A. Pot‐holing from the riverbank toward 
Tract A and in between the existing catch basins will be performed to ensure 
proper abandonment of any existing conveyance lines connected to 
Outfalls 20 and 20A and to prevent infiltration of groundwater into the 
stormwater lines. 

AD  C(a)  No data available. 

As  part  of  the  Tract  A  SCM,  approximately  9,500  square  feet  of  additional 
pavement will be  installed along the northern edge of the western portion of 
Tract A. Paving of the roadway is anticipated to decrease dust generation and 
allow  implementation  of  BMPs  such  as  sweeping.  A  quantitative 
characterization  of  air  (dust)  emissions may  also  be  undertaken  to  further 
evaluate this pathway. A proposed approach will be presented in an air (dust) 
deposition evaluation work plan as a  future addendum to  the PDI Work Plan 
(Floyd|Snider 2020a).  
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area (cont.) 

Outfall 21 Drainage Basin 

Portland Container 

2375 
(and BIP 
ECSI 
5324) 

Yes  Outfall 21 

GW  C(a)  PCBs. 

Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(a)  Arsenic, PCBs, PAHs, 
dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfall 21. A work plan will be submitted as an addendum to the 
PDI Work Plan as described above. Additional stormwater sample collection is 
also proposed downpipe of the Portland Container stormwater treatment 
system to evaluate the efficacy of implemented SCMs. This sampling is 
proposed in the Source Control Evaluation Work Plan submitted to ODEQ in 
October 2020 (Floyd|Snider 2020b).   

AD  C(a)  No data available. 

Most of the Portland Container property is unpaved with heavy truck traffic 
and shipping container movement operations. A quantitative characterization 
of air (dust) emissions will be undertaken. A proposed approach to 
investigation of the air (dust) deposition pathway will be presented in an air 
deposition evaluation work plan as a future addendum to the PDI Work Plan.   

Pro Truck Lines/RoMar  2437  No  Outfall 21 

GW  C(a)  No data available. 

ODEQ Source Control Decision 
Memorandum, December 2006 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(a)  Arsenic, PCBs, PAHs, 
dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfall 21. A work plan will be submitted as an addendum to the 
PDI Work Plan. Additional stormwater sample collection is also proposed 
downstream of the Pro Truck Lines/RoMar property. This sampling is proposed 
in the Source Control Evaluation Work Plan submitted to ODEQ in 
October 2020 (Floyd|Snider 2020b).   
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area (cont.) 

Outfall 21 Drainage Basin (cont.) 

BIP Lots 7 and 8 
Current Tenant:  
 Northwest Pipe 

5324   Yes  Outfall 21 

GW  C(a)  No data available. 
Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  B  Arsenic, PCBs, PAHs, 
dioxins/furans. 

Stormwater treatment infrastructure was installed on Lots 7 and 8 in 2018. 
The infrastructure provides treatment through settlement and biofiltration 
and facilitates infiltration of the collected and treated stormwater. Stormwater 
observations and sampling have been proposed to assess the effectiveness of 
the treatment both in 2018 and in the Source Control Evaluation Work Plan 
submitted to ODEQ in October 2020 (Floyd|Snider 2020b). With the 
treatment, stormwater from BIP Lots 7 and 8 no longer discharges to the 
Project Area. 

BIP Lot 9 
Current Tenants: 
 Pro Truck Lines 
 Mods 
 Integrated Machinery 

Moving 
 Conco Concrete 

Pumping 
 Abrams Machining 

5324  Yes  Outfall 21 

GW  C(a)  No data available. 
Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020 

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(u)  Arsenic, PCBs, PAHs, 
dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfall 21. A work plan will be submitted as an addendum to the 
PDI Work Plan as described above. 

Outfalls 22 and 23 Drainage Basin 

WestRock  2371  No  Outfalls 22 
and 23  

GW  C(a)  No data available. 
Source Control Decision 
Memorandum from ODEQ to 
Jefferson Smurfit, June 2001.  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(a)  Cadmium, PCBs, PAHs, 
dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfalls 22 and 23. A work plan will be submitted as an addendum 
to the PDI Work Plan as described above. 
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

Upland Properties/Areas with Connections to Outfalls Discharging to Project Area (cont.) 

Outfalls 22 and 23 Drainage Basin (cont.) 

BIP Lot 14 
Current Tenant: 
 RB Recycling 

5324  Yes  Outfalls 22 
and 23 

GW  C(a)  No data available. 
Voluntary Agreement for 
Remedial Investigation and Source 
Control Measures between 
Schnitzer Investment Corporation 
and ODEQ, June 2000 
Burgard Industrial Park Source 
Control Evaluation Report, 
April 2020  

A groundwater monitoring work plan is currently under development and will 
be proposed as an addendum to the PDI Work Plan (Floyd|Snider 2020a) as 
described above. 

SW  C(u)  Cadmium, PCBs, PAHs, 
dioxins/furans. 

In addition to SCM activities planned as part of the ODEQ‐led source control 
process, end‐of‐pipe sampling and in‐line stormwater solids sampling is 
proposed at Outfalls 22 and 23. A work plan will be submitted as an addendum 
to the PDI Work Plan as described above. 

In-water Sources 

Upriver Suspended and 
Bedded Sediments  ‐‐  ‐‐    SD  B 

Arsenic, cadmium, mercury, 
PCBs, total chlordanes, total 
DDx, dieldrin, BEHP, PAHs, 
dioxins/furans, diesel‐range 
TPH. 

None 

Sediment trap samples in upstream portions of the Project Area are proposed. 
This sediment trap sampling is described further in the PDI Work Plan 
(Floyd|Snider 2020a). Suspended sediment data collected upstream of the 
PHSS do not contain RAL and/or PTW threshold exceedances with the 
exception of TCDD. However, suspended sediments collected immediately 
upstream of the Project Area at Terminal 4 do contain RAL exceedances for 
total PCBs and total PAHs.  
The Project Area is downriver of over 8 miles of the PHSS, with a total of 
300 acres targeted for active remediation in the ROD. There is a significant 
recontamination risk to the Project Area from contaminated sediments 
disturbed during remedy implementation moving downriver and depositing 
within depositional areas in the Project Area. Remedy implementation will be 
appropriately sequenced to minimize recontamination under USEPA’s 
oversight.  
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Table 6.1 
Sufficiency Assessment Summary Table 

Site ECSI # 
Within 

BIP? 

Stormwater 
Drainage 

Basin Pathways Status 
Sufficiency Assessment 

Contaminants Milestone Document Remedial Design/Source Control Task 

In-water Sources (cont.) 

Project Area Bedded 
Sediments, Porewater, 
and Existing Structures  

‐‐  ‐‐   
SD 
PW 
ES 

C(u) 
C(a) 
C(a) 

Arsenic, cadmium, mercury, 
PCBs, total chlordanes, total 
DDx, dieldrin, BEHP, PAHs, 
dioxins/furans, diesel‐range 
TPH. 

None 

Potential recontamination risk posed by resuspension of bedded sediments, 
porewater, and existing structures will be further evaluated as part of the RD 
process. 
If warranted, sampling of structure materials and coatings will be conducted to 
determine whether they constitute a potential source of future contaminant 
release.  

Notes: 
‐‐  Not applicable. 
A  Sources are sufficiently controlled: the SAR recommends the specified area of sediment cleanup proceed based on reasonable confidence that the relevant recontamination potential is as minimal as possible. 
B  Sources are conditionally controlled: the SAR recommends the specified area of sediment cleanup proceed so long as certain additional controls or oversight are implemented in a reasonable timeframe or that any area information gaps are considered. 

C(a)  Sources are not sufficiently assessed: the SAR recommends that the specified area of sediment cleanup not proceed until additional source evaluation has been conducted. 
C(u)  Sources are not sufficiently controlled: the SAR recommends that specified area of sediment cleanup not proceed until additional controls have been implemented and assessed for effectiveness. 

Abbreviations: 
AD  Air deposition  ES  Existing structures  RB  Riverbank 
AOI  Area of Interest GW  Groundwater  RD  Remedial design 

BEHP  Bis(2‐ethylhexyl)phthalate  ODEQ  Oregon Department of Environmental Quality  ROD  Record of Decision 
BIP  Burgard Industrial Park  OW  Overwater  SAR  Sufficiency Assessment Report 

cPAH  Carcinogenic polycyclic aromatic hydrocarbon PAH  Polycyclic aromatic hydrocarbon  SCM  Source control measure 
CUL  Cleanup level  PCB  Polychlorinated biphenyl  SD  Sediment 

CVOC  Chlorinated volatile organic compound  PDI  Pre‐Design Investigation  SSMRY  Schnitzer Steel Metals Recycling Yard 
DDD  Dichlorodiphenyldichloroethane  PEO  Premier Edible Oil  SW  Stormwater 
DDE  Dichlorodiphenyldichloroethylene  PHSS  Portland Harbor Superfund Site  TPH  Total petroleum hydrocarbons 
DDT  Dichlorodiphenyltrichloroethane  PW  Porewater  USEPA  U.S. Environmental Protection Agency 
DDx  Calculated as the sum of DDD, DDE, and DDT  RAL  Remedial action level 
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Figure 1.1
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Notes:
 · Parcel boundaries obtained from Multnomah County, 2020.
 · Orthoimagery obtained from Nearmap, 2020.
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Figure 3.1
Conceptual Site Model

I:\GIS\Projects\SSI\SSI-RM3.5E\AI\SAR 2020\Figure 3.1 Conceptual Site Model_2020-1203.ai
12/03/2020

AIR DEPOSITION



Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Figure 3.2
Conceptual Cross Section—International Terminals Slip
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Source: Portland Harbor RI/FS Final Remedial Investigation Report 
             (USEPA 2016a) River Mile 3.5 East Project Area

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Figure 3.3
Willamette River Watershed and Topography
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Figure 3.4
River Bathymetry
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Notes:
 · 0.00 ft CRD = +5.1 ft NAVD 88
 · Bathymetry survey was conducted in 2018 as part of the
   Pre-Remedial Design Investigation and Baseline Sampling
   (AECOM and Geosyntec 2019a). 
 · Parcel boundaries obtained from Multnomah County, 2020.
 · Orthoimagery obtained from Nearmap, 2020.
Abbreviations:
CRD = Columbia River Datum
ft = Feet
NAVD 88 = North American Vertical Datum of 1988
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Notes:
1. Outfall 19 currently discharges sanitary sewer overflow
    discharge from the City of Portland only. Sanitary flow
    discharge has not occurred to date.   
2. These areas are covered with crushed gravel and subject
    to infiltration. However, in portions of the areas where the
    crushed gravel is compacted or containers are present,
    some sheetflow occurs to the east (to the concrete
    flow-through planter or to the treatment system) then
    discharges to Outfall 21.
3. Isolated drainage zones do not discharge to Outfall 18.
    The stormwater accumulation from those areas are
    recycled and reused onsite, discharged to the City
    sanitary sewer, or evaporated.
 ·  Orthoimagery obtained from Nearmap, 2019.
Abbreviation:
IT = International Terminals
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Figure 3.7a
Surface Sediment Sample Locations—

Northern Shoreline
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Orthoimagery obtained from Nearmap, 2020.
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Orthoimagery obtained from Nearmap, 2020.
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Figure 3.7c
Surface Sediment Sample Locations—

Schnitzer Steel Metals
Recycling Yard Shoreline
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Orthoimagery obtained from Nearmap, 2019.
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Fig u re 3.8a
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Notes:
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   m axim u m  depth  g reater th an 30 centim eters.
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Figure  3.8c
Subsurfac e  Se d im e nt Sam ple
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Note s:
 · Subsurfac e  se d im e nt sam ple s are  d e fine d  as sam ple s with a
   m axim um  d e pth gre ate r than 30 c e ntim e te rs. 
 · Orthoim age ry obtaine d  from  Ne arm ap, 2019.
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Figure 3.9
Sediment Analytical Results—Total PCBs

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Subsurface sediment concentration shown represent
   the maximum concentration observed in any of the
   sampled core depths.
 · For consistency with the Portland Harbor RI/FS, 
   "Total PCB" concentrations shown rely on PCB 
   congener data where available and PCB Aroclor data
   where PCB congener analysis was not conducted.
 · The RAL exceedance area footprint was delineated using
   natural neighbor interpolation (ArcGIS) in a manner
   consistent with that used in the Portland Harbor FS
   (USEPA 2016b) and the PDI Evaluation Report
   (AECOM and Geosyntec 2019a). At the IT Slip Head,
   the natural neighbor interpolation area (which was based
   only on sediment results) was extended to the shoreline
   where there were riverbank soil results for that analyte
   also exceeded the RAL or PTW threshold.
 · Criteria
      · CUL = 9 μg/kg
      · Site-Wide RAL = 75 μg/kg
      · Navigation Channel RAL = 1,000 μg/kg
      · PTW Threshold = 200 μg/kg
 · Sediment data were obtained from the sources presented
   in Appendix A. 
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
CUL = Cleanup level
IT = International Terminals
μg/kg = Micrograms per kilogram
PCB =  Polychlorinated biphenyl
PDI = Pre-design investigation
PTW = Principal threat waste
RAL = Remedial action level
RI/FS = Remedial Investigation and Feasibility Study
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Figure 3.10
Sed im ent Ana lytic a l Results— To ta l DDx

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design
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No tes:
 · Surfa c e sed im ent sa m ples a re d efined  a s sa m ples with
   a  m a xim um  d epth o f 30 c entim eters. Any sed im ent
   sa m ples d eeper tha n 30 c entim eters a re d efined  a s
   sub surfa c e. 
 · Sub surfa c e sed im ent c o nc entra tio n sho wn represent
   the m a xim um  c o nc entra tio n o b served  in a ny o f the
   sa m pled  c o re d epths.
 · The RAL exc eed a nc e a rea  fo o tprint wa s d elinea ted  using
   na tura l neighb o r interpo la tio n (Arc GIS) in a  m a nner
   c o nsistent with tha t used  in the Po rtla nd  Ha rb o r FS
   (USEPA 2016b) a nd  the PDI Eva lua tio n Repo rt
   (AECOM  a nd  Geo syntec 2019a ).
 · Criteria :
      · CUL = 6.1 µg/kg
      · Site-W id e RAL = 160 µg/kg
      · Na viga tio n Cha nnel RAL = 650 µg/kg
      · PTW  Thresho ld  = 7,050 µg/kg
 · Sed im ent d a ta  were o b ta ined  fro m  the so urc es presented
   in Append ix A.
 · Ortho im a gery o b ta ined  fro m  Nea rm a p, 2020.
Ab b revia tio ns:
CUL = Clea nup level
DDD = Dic hlo ro d iphenyld ic hlo ro etha ne
DDE = Dic hlo ro d iphenyld ic hlo ro ethylene
DDT = Dic hlo ro d iphenyltric hlo ro etha ne
DDx = Ca lc ula ted  a s the sum  o f DDD, DDE, a nd  DDT
FS = Fea sib ility Stud y
IT = Interna tio na l Term ina ls
µg/kg = M ic ro gra m s per kilo gra m
PDI = Pre-d esign investiga tio n
PTW  = Princ ipa l threa t wa ste
RAL = Rem ed ia l a c tio n level
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Figure 3.11
Sediment Analytical Results—cPAH TEQ

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Subsurface sediment concentration shown represent
   the maximum concentration observed in any of the
   sampled core depths.
 · Criteria:
      · Site-Wide CUL = 774 μg/kg
      · Navigation Channel CUL = 1076 μg/kg
      · PTW Threshold= 774,000 μg/kg
 · Sediment data were obtained from the sources presented
   in Appendix A.
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
cPAH = Carcinogenic polycyclic aromatic hydrocarbon
CUL = Cleanup level
IT = International Terminals
μg/kg = Micrograms per kilogram
PTW = Principal threat waste
TEQ = Toxic equivalent
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Figure 3.12
Sediment Analytical Results—Total PAHs

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon
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Notes:
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. Any sediment
   samples deeper than 30 centimeters are defined as
   subsurface. 
 · Subsurface sediment concentration shown represent
   the maximum concentration observed in any of the
   sampled core depths.
 · The RAL exceedance area footprint was delineated using
   natural neighbor interpolation (ArcGIS) in a manner
   consistent with that used in the Portland Harbor FS
   (USEPA 2016b) and the PDI Evaluation Report
   (AECOM and Geosyntec 2019a). At the IT Slip Head,
   the natural neighbor interpolation area (which was based
   only on sediment results) was extended to the shoreline
   where there were riverbank soil results for that analyte
   also exceeded the RAL or PTW threshold.
 · Criteria:
      · Site-Wide CUL = 23,000 μg/kg
      · Site-Wide RAL  = 30,000 μg/kg
      · Navigation Channel RAL  = 170,000 μg/kg
 · Sediment data were obtained from the sources presented
   in Appendix A.
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
CUL = Cleanup level
FS = Feasibility Study
IT = International Terminals
μg/kg = Micrograms per kilogram
PAH = Polycyclic aromatic hydrocarbon
PDI = Pre-design investigation
RAL = Remedial action level
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Figure 3.13
Sed im ent Ana lytic a l Results— HxCDF

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design
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No tes:
 · Surfa c e sed im ent sa m ples a re d efined  a s sa m ples with
   a  m a xim um  d epth o f 30 c entim eters. Any sed im ent
   sa m ples d eeper tha n 30 c entim eters a re d efined  a s
   sub surfa c e. 
 · Sub surfa c e sed im ent c o nc entra tio n sho wn represent
   the m a xim um  c o nc entra tio n o b served  in a ny o f the
   sa m pled  c o re d epths.
 · The PTW  thresho ld  exc eed a nc e a rea  fo o tprint wa s
   d elinea ted  using na tura l neighb o r interpo la tio n (Arc GIS)
   in a  m a nner c o nsistent with tha t used  in the Po rtla nd
   Ha rb o r FS (USEPA 2016b) a nd  the PDI Eva lua tio n
   Repo rt (AECOM  a nd  Geo syntec 2019a ). 
 · Criteria :
      · CUL = 0.0004 µg/kg
      · PTW  Thresho ld  = 0.04 µg/kg
 · Sed im ent d a ta  were o b ta ined  fro m  the so urc es presented
   in Append ix A.
 · Ortho im a gery o b ta ined  fro m  Nea rm a p, 2020.
Ab b revia tio ns:
CUL = Clea nup level
FS = Fea sib ility Stud y
HxCDF = 1,2,3,4,7,8-Hexa c hlo ro d ib enzo fura n
IT = Interna tio na l Term ina ls
µg/kg = M ic ro gra m s per kilo gra m
PDI = Pre-d esign investiga tio n
PTW  = Princ ipa l threa t wa ste
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Figure 3.14
Sed im ent Ana lytic a l Results— PeCDD
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River Mile 3.5 East Remedial Design
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No tes:
 · Surfa c e sed im ent sa m ples a re d efined  a s sa m ples with
   a  m a xim um  d epth o f 30 c entim eters. Any sed im ent
   sa m ples d eeper tha n 30 c entim eters a re d efined  a s
   sub surfa c e. 
 · Sub surfa c e sed im ent c o nc entra tio n sho wn represent
   the m a xim um  c o nc entra tio n o b served  in a ny o f the
   sa m pled  c o re d epths.
 · The RAL exc eed a nc e a rea  fo o tprint wa s d elinea ted  using
   na tura l neighb o r interpo la tio n (Arc GIS) in a  m a nner
   c o nsistent with tha t used  in the Po rtla nd  Ha rb o r FS
   (USEPA 2016b) a nd  the PDI Eva lua tio n Repo rt
   (AECOM  a nd  Geo syntec 2019a ). At the IT Slip Hea d ,
   the na tura l neighb o r interpo la tio n a rea  (whic h wa s b a sed
   o nly o n sed im ent results) wa s extend ed  to  the sho reline
   where there were riverb a nk so il results fo r tha t a na lyte
   a lso  exc eed ed  the RAL o r PTW  thresho ld .
 · Criteria :
      · CUL = 0.0002 µg/kg
      · Site-W id e RAL = 0.0008 µg/kg
      · Na viga tio n Cha nnel RAL = 0.003 µg/kg
      · PTW  Thresho ld  = 0.01 µg/kg
 · Sed im ent d a ta  were o b ta ined  fro m  the so urc es presented
   in Append ix A.
 · Ortho im a gery o b ta ined  fro m  Nea rm a p, 2020.
Ab b revia tio ns:
CUL = Clea nup level
FS = Fea sib ility Stud y
IT = Interna tio na l Term ina ls
µg/kg = M ic ro gra m s per kilo gra m
PDI = Pre-d esign investiga tio n
PeCDD = 1,2,3,7,8-Penta c hlo ro d ib enzo -p-d io xin
PTW  = Princ ipa l threa t wa ste
RAL = Rem ed ia l a c tio n level
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Fig ure 3.15
Se d im e nt Ana lytica l Re s ults — P e CDF

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Legend
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Rive rbank P e nd ing  Cha ra cteriza tion 
Willa m e tte  Rive r Na vig a tion Cha nne l
Rive r Mile  Marke r (with ID)
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Note s :
 · Surfa ce s e d im e nt s a m ple s  are d e fine d  a s  s a m ple s  with
   a m axim um  d e pth of 30 centim e ters. Any s e d im e nt
   s a m ple s  d e e pe r than 30 centim eters are d e fine d  a s
   s ubs urfa ce. 
 · Subs urfa ce s e d im e nt concentration s hown re pre s e nt
   the m axim um  concentra tion obs e rve d  in any of the
   s a m ple d  core d e pths .
 · Criteria :
      · CUL = 0.0003 µg /kg
      · Site-Wid e  RAL = 0.2 µg /kg
      · Na vig a tion Channe l RAL = 1 µg /kg
      · P TW Thre s hold  = 0.2 µg /kg
 · Se d im e nt d a ta were obta ine d  from  the s ource s pre s e nte d
   in Append ix A.
 · Orthoim a g e ry obta ine d  from  Ne arm a p, 2020.
Abbre viations :
CUL = Cle a nup le ve l
IT = Internationa l Te rm ina ls
µg /kg  = Microg ra m s per kilog ra m
P DI = P re-d e s ig n inve stig a tion
P e CDF = 2,3,4,7,8-P entachlorod ibenzofura n
P TW = P rincipa l thre a t wa s te
RAL = Re m e d ia l action le ve l
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Figure 3.16
Sed im ent Ana lytic a l Results— TCDD

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design
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Other Features
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No tes:
 · Surfa c e sed im ent sa m ples a re d efined  a s sa m ples with
   a  m a xim um  d epth o f 30 c entim eters. Any sed im ent
   sa m ples d eeper tha n 30 c entim eters a re d efined  a s
   sub surfa c e. 
 · Sub surfa c e sed im ent c o nc entra tio n sho wn represent
   the m a xim um  c o nc entra tio n o b served  in a ny o f the
   sa m pled  c o re d epths.
 · The RAL exc eed a nc e a rea  fo o tprint wa s d elinea ted  using
   na tura l neighb o r interpo la tio n (Arc GIS) in a  m a nner
   c o nsistent with tha t used  in the Po rtla nd  Ha rb o r FS
   (USEPA 2016b) a nd  the PDI Eva lua tio n Repo rt
   (AECOM  a nd  Geo syntec 2019a ). At the IT Slip Hea d ,
   the na tura l neighb o r interpo la tio n a rea  (whic h wa s b a sed
   o nly o n sed im ent results) wa s extend ed  to  the sho reline
   where there were riverb a nk so il results fo r tha t a na lyte
   a lso  exc eed ed  the RAL o r PTW  thresho ld .
 · Criteria :
      · Site-W id e CUL = 0.0002 µg/kg
      · Site-W id e RAL  = 0.0006 µg/kg
      · Na viga tio n Cha nnel RAL  = 0.002 µg/kg
      · PTW  Thresho ld   = 0.01 µg/kg
 · Sed im ent d a ta  were o b ta ined  fro m  the so urc es presented
   in Append ix A.
 · Ortho im a gery o b ta ined  fro m  Nea rm a p, 2020.
Ab b revia tio ns:
CUL = Clea nup level
FS = Fea sib ility Stud y
IT = Interna tio na l Term ina ls
µg/kg = M ic ro gra m s per kilo gra m
PDI = Pre-d esign investiga tio n
PTW  = Princ ipa l threa t wa ste
RAL = Rem ed ia l a c tio n level
TCDD = 2,3,7,8-Tetra c hlo ro d ib enzo d io xin 
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Figure  3.17
Se d im e nt Analytic al Re sults— TCDF

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon
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Note s:
 · Surfac e  se d im e nt sam ple s are  d e fine d  as sam ple s with
   a m axim um  d e pth of 30 c e ntim e te rs. Any se d im e nt
   sam ple s d e e pe r than 30 c e ntim e te rs are  d e fine d  as
   subsurfac e . 
 · Subsurfac e  se d im e nt c onc e ntration shown re pre se nt
   the  m axim um  c onc e ntration obse rve d  in any of the
   sam ple d  c ore  d e pths.
 · Crite ria:
      · CUL = 0.000407 µg/kg
      · PTW Thre shold  = 0.6 µg/kg
 · Se d im e nt data we re  obtaine d  from  the  sourc e s pre se nte d
   in Appe nd ix A.
 · O rthoim age ry obtaine d  from  Ne arm ap, 2020.
Abbre viations:
CUL = Cle anup le ve l
IT = Inte rnational Te rm inals
µg/kg = Mic rogram s pe r kilogram
PTW = Princ ipal thre at waste
TCDF = 2,3,7,8-Te trac hlorod ibe nzofuran
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Figure 3.18
Combined RAL and PTW

Threshold Exceedance Areas

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Legend
RAL/PTW Threshold Exceedance Areas

Total DDx RAL Exceedance
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Notes:
 · The RAL and PTW Threshold exceedance area footprints
   were delineated using natural neighbor interpolation
   (ArcGIS) in a manner consistent with that used in the
   Portland Harbor FS (USEPA 2016b) and the PDI
   Evaluation Report (AECOM and Geosyntec 2019a). At the
   head of the slip, the natural neighbor interpolation area
   (which was based only on sediment results) was extended
   to the shoreline where there were riverbank soil results
   for that analyte also exceeded the RAL or PTW threshold.
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
DDD = Dichlorodiphenyldichloroethane
DDE = Dichlorodiphenyldichloroethylene
DDT = Dichlorodiphenyltrichloroethane
DDx = Calculated as the sum of DDD, DDE, and DDT
FS = Feasibility Study
HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran
IT = International Terminals
PCB = Polychlorinated biphenyl
PDI = Pre-design investigation
PAH = Polycyclic aromatic hydrocarbon
PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
PTW = Principal threat waste
RAL = Remedial action level
TCDD = 2,3,7,8-Tetrachlorodibenzodioxin 
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Note:
 · Orthoimagery obtained from Nearmap, 2020.
Abbreviation:
IT = International Terminals

Figure 4.1
Riverbank Soil Sample Locations

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design
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12/4/2020

¹0 250 500125
S cale in Feet

Notes:
 · Riverbank soil sam ple resu lts represent th e m axim u m
   concentration at all depth s.
 · S u rface sedim ent sam ples are defined as sam ples with
   a m axim u m  depth  of 30 centim eters. 
 · Criteria
      · CUL = 3 m g /kg
 · S edim ent data were obtained from  th e sou rces presented
   in Appendix A.
 · Orth oim agery obtained from  Nearm ap, 2020.
Ab breviations:
CUL = Cleanu p level
IT = International Term inals
m g/kg = Millig ram s per kilog ram

Fig u re 4.2
Riverbank and S u rface S edim ent Analytical Resu lts—

Arsenic
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Projects\SSI\SSI-RM3.5E\MXD\SAR 2020\Figure 4.3 Riverbank and Surface Sediment Analytical Results_Total PCBs.mxd
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Notes:
 · Riverbank soil sample results represent the maximum
   concentration at all depths.
 · Surface sediment samples are defined as samples with
   a maximum depth of 30 centimeters. 
 · For consistency with the Portland Harbor RI/FS, 
   "Total PCB" concentrations shown rely on PCB 
   congener data where available and PCB Aroclor data
   where PCB congener analysis was not conducted.
 · Criteria
      · CUL = 9 μg/kg
      · Site-Wide RAL = 75 μg/kg
      · PTW Threshold  = 200 μg/kg
 · Sediment data were obtained from the sources presented
   in Appendix A.
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
CUL = Cleanup level
IT = International Terminals
μg/kg = Micrograms per kilogram
PCB = Polychlorinated biphenyl
PTW = Principal threat waste
RAL = Remedial action level
RI/FS = Remedial Investigation and Feasibility Study

Figure 4.3
Riverbank and Surface Sediment Analytical Results—

Total PCBs

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon
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I:\GIS\Proje cts\SSI\SSI-RM3.5E\MX D\SAR 2020\Figure  4.4 Rive rb ank and  Surfac e  Se d im e nt Analytical Re sults_cPAH TEQ.m xd
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Note s:
 · Rive rb ank soil sam p le  re sults re p re se nt the  m axim um
   conc e ntration at all d e p ths.
 · Surfac e  se d im e nt sam p le s are  d e fine d  as sam p le s with
   a m axim um  d e p th of 30 c e ntim e te rs. 
 · Crite ria:
      · Site -Wid e  CUL = 774 µg/kg
      · Navigation Channe l CUL = 1076 µg/kg
      · PTW Thre shold   = 774,000 µg/kg
 · Se d im e nt d ata we re  ob taine d  from  the  sourc e s p re se nte d
   in Ap p e nd ix A.
 · O rthoim age ry ob taine d  from  Ne arm ap , 2020.
Ab b re viations:
cPAH = Carc inoge nic p olycyclic arom atic hyd rocarb on
CUL = Cle anup  le ve l
IT = Inte rnational Te rm inals
µg/kg = Microgram s p e r kilogram
PTW = Princip al thre at waste
TEQ = Toxic e quivale nt

Figure  4.4
Rive rb ank and  Surfac e  Se d im e nt Analytical Re sults—

cPAH TEQ
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Proje c ts\SSI\SSI-RM3.5E\MXD\SAR 2020\Figure  4.5 Rive rbank and Surfac e  Se d ime nt Analytic al Re sults_Total PAHs.mxd
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Note s:
 · Rive rbank soil sample  re sults re pre se nt the  maximum
   c onc e ntration at all d e pths.
 · Surfac e  se d ime nt sample s are  d e fine d  as sample s with
   a maximum d e pth of 30 c e ntime te rs. 
 · Crite ria:
      · Site -Wid e  CUL = 23,000 µg/kg
      · Site -Wid e  RAL  = 30,000 µg/kg
      · Navigation Channe l RAL  = 170,000 µg/kg
 · Se d ime nt data we re  obtaine d  from the  sourc e s pre se nte d
   in Appe nd ix A.
 · O rthoimage ry obtaine d  from Ne armap, 2020.
Abbre viations:
CUL = Cle anup le ve l
IT = Inte rnational Te rminals
µg/kg = Mic rograms pe r kilogram
PAH = Polyc yc lic  aromatic hyd roc arbon
RAL = Re me d ial ac tion le ve l

Figure  4.5
Rive rbank and Surfac e  Se d ime nt Analytic al Re sults—

Total PAHs
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Proje cts\SSI\SSI-RM3.5E\MX D\SAR 2020\Figure  4.6 Rive rb ank and  Surfac e  Se d im e nt Analytical Re sults_HxCDF.m xd
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N ote s:
 · Rive rb ank soil sam p le  re sults re p re se nt the  m axim um
   conc e ntration at all d e p ths.
 · Surfac e  se d im e nt sam p le s are  d e fine d  as sam p le s with
   a m axim um  d e p th of 30 c e ntim e te rs. 
 · Crite ria:
      · CUL = 0.0004 µg/kg
      · PTW = 0.04 µg/kg
 · Se d im e nt d ata we re  ob taine d  from  the  sourc e s p re se nte d
   in Ap p e nd ix A.
 · Orthoim age ry ob taine d  from  N e arm ap , 2020.
Ab b re viations:
CUL = Cle anup  le ve l
HxCDF = 1,2,3,4,7,8-He xachlorod ib e nzofuran
IT = Inte rnational Te rm inals
µg/kg = Microgram s p e r kilogram
PTW = Princip al thre at waste

Figure  4.6
Rive rb ank and  Surfac e  Se d im e nt Analytical Re sults—

HxCDF
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Proje c ts\SSI\SSI-RM3.5E\MXD\SAR 2020\Figure  4.7 Rive rbank and Surfac e  Se d ime nt Analytic al Re sults_Die se l-Range  TPH.mxd
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Note s:
 · Rive rbank soil sample  re sults re pre se nt the  maximum
   conc e ntration at all d e pths.
 · Surfac e  se d ime nt sample s are  d e fine d  as sample s with
   a maximum d e pth of 30 c e ntime te rs. 
 · Crite ria:
      · Site -Wid e  CUL = 91 mg/kg
 · Se d ime nt data we re  obtaine d  from the  sourc e s pre se nte d
   in Appe nd ix A.
 · O rthoimage ry obtaine d  from Ne armap, 2020.
Abbre viations:
CUL = Cle anup le ve l
IT = Inte rnational Te rminals
mg/kg = Milliigrams pe r kilogram
TPH = Total pe trole um hyd rocarbons

Figure  4.7
Rive rbank and Surfac e  Se d ime nt Analytic al Re sults—

Die se l-Range  TPH
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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Note s:
 · Dissolve d  re sults p re se nte d  whe re  total re sults not availab le
   and  are  shown in ITALICS.
 · Ave rage  re sults p re se nte d  for fie ld  d up licate s.
 · All re sults are  re p orte d  in units of µg/L.
 · O nly m ost re c e nt re sult is shown on figure .
 · Arse nic CUL is  0.018 µg/L.
 · O rthoim age ry ob taine d  from  Ne arm ap , 2019.
Ab b re viations:
As = Arse nic
CUL = Cle anup  le ve l
IT = Inte rnational Te rm inals
µg/L = Microgram s p e r lite r
Qualifie rs:
  J Analyte  was d e te c te d , conc e ntration is consid e re d  to b e  an
     e stim ate .
  U Analyte  was not d e te c te d  at the  give n re p orting lim it.
UJ Analyte  was not d e te c te d  at the  give n re p orting lim it 
     and  is c onsid e re d  to b e  an e stim ate .

Legend
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Figure  4.8
Ground wate r Analytical Re sults—

Arse nic in Shore line  Monitoring We lls
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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Note s:
 · Dissolve d  re sults p re se nte d  whe re  total re sults not availab le
   and  are  shown in ITALICS.
 · Ave rage  re sults p re se nte d  for fie ld  d up licate s.
 · All re sults are  re p orte d  in units of µg/L.
 · O nly m ost re c e nt re sult is shown on figure .
 · Total PCBs CUL is  0.014 µg/L.
 · O rthoim age ry ob taine d  from  Ne arm ap , 2019.
Ab b re viations:
CUL = Cle anup  le ve l
IT = Inte rnational Te rm inals
µg/L = Microgram s p e r lite r
PCB =  Polychlorinate d  b ip he nyl
Qualifie r:
  J Analyte  was d e te c te d , conc e ntration is consid e re d  to b e  an
     e stim ate .

Legend
&< Ground wate r Monitoring We ll

Location Whe re  Total PCB Re sult
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Figure  4.9
Ground wate r Analytical Re sults—

Total PCBs in Shore line  Monitoring We lls
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon

Label Key
MW-02
(07/20/11)
PCBs: 0.0014 J

Location ID

Re sult (µg/L)
and  Qualifie r
Sam p le  Date



&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

W
i l l a

m
e

t t e  R
i v

e r

MW-102
(11/05/12)
cPAHs: 0.28 U

MW-05
(11/05/12)
cPAHs: 0.031 U

MW-101
(11/05/12)
cPAHs: 0.028 U

LW036D
(11/09/16)
cPAHs: 0.029 U

LW037D
(11/08/16)
cPAHs: 0.029 U

LW038D
(11/09/16)
cPAHs: 0.029 U

Seep-2
(08/18/11)
cPAHs: 0.13 J

LW039D
(11/09/16)
cPAHs: 0.11 U

MW-04
(11/06/12)
cPAHs: 0.38 UJ

Seep-1
(08/18/11)
cPAHs: 0.51

MW-02
(07/20/11)
cPAHs: 0.019 U

MW-105
(11/06/12)
cPAHs: 0.029 U

MW-103
(11/05/12)
cPAHs: 0.031 U

MW-03
(07/20/11)
cPAHs: 0.019 U

MW-104
(11/06/12)
cPAHs: 0.029 U

BIP Basin
18 Area

Lo t 9
Lo ts 7/8

Premier
Edible Oil

BIP-Lot 14

Dunkin
& Bush

Lampros Steel

Portland
Container

BIP Tract A Area

Port of Portland

Lot 13

WestRock

Pro Truck
Lines/Romar

Schnitzer
Steel Metals

Recycling Yard

Time Oil

Portland
General
Electric

Time Oil Road Area

Sever Road Area

IT Slip North Shore

Lo t 20
Northwest

Pipe
Lo t 23

R M - 4

I:\GIS\Pro jects\SSI\SSI-RM3.5E\MX D\SAR 2020\Figure 4.10 GW  Ana lytic a l Results_cPAH TEQ in SMW .m xd
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N o tes:
 · Disso lved  results presented  where to ta l results no t a va ila b le
   a nd  a re sho wn in ITALICS.
 · Avera ge results presented  fo r field  d uplic a tes.
 · All results a re repo rted  in units o f µg/L.
 · Only m o st rec ent result is sho wn o n figure.
 · c PAH TEQ CUL is  0.00012 µg/L.
 · Ortho im a gery o b ta ined  fro m  N ea rm a p, 2019.
Ab b revia tio ns:
cPAH = Ca rc ino genic  po lyc yc lic  a ro m a tic hyd ro c a rb o n
CUL = Clea nup level
IT = Interna tio na l Term ina ls
µg/L = Mic ro gra m s per liter
TEQ = To xic  equiva lent
Qua lifiers:
  J Ana lyte wa s d etec ted , c o nc entra tio n is c o nsid ered  to  b e a n
     estim a te.
  U Ana lyte wa s no t d etected  a t the given repo rting lim it.
UJ Ana lyte wa s no t d etec ted  a t the given repo rting lim it 
     a nd  is c o nsid ered  to  b e a n estim a te.

Legend
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Figure 4.10
Gro und wa ter Ana lytic a l Results—

cPAH TEQ in Sho reline Mo nito ring W ells
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Pro jects\SSI\SSI-RM3.5E\MX D\SAR 2020\Figure 4.11 GW  Ana lytic a l Results_TPH-D a nd  N APL in SMW .m xd
12/18/2020
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N o tes:
 · Disso lved  results presented  where to ta l results no t a va ila b le
   a nd  a re sho wn in ITALICS.
 · Avera ge results presented  fo r field  d uplic a tes.
 · All results a re repo rted  in units o f µg/L.
 · Only m o st rec ent result is sho wn o n figure.
 · Diesel-ra nge TPH d o es no t ha ve a n a pplic a b le gro und wa ter
   CUL in Ta b le 17 o f the ROD.
 · Ortho im a gery o b ta ined  fro m  N ea rm a p, 2019.
Ab b revia tio ns:
CUL = Clea nup level
IT = Interna tio na l Term ina ls
LN APL = Light no n-a queo us pha se liquid
µg/L = Mic ro gra m s per liter
ROD = Rec o rd  o f d ec isio n
TPH = To ta l petro leum  hyd ro c a rb o ns
Qua lifiers:
  J Ana lyte wa s d etec ted , c o nc entra tio n is c o nsid ered  to  b e a n
     estim a te.
  U Ana lyte wa s no t d etected  a t the given repo rting lim it.
UJ Ana lyte wa s no t d etec ted  a t the given repo rting lim it 
     a nd  is c o nsid ered  to  b e a n estim a te.
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Figure 4.11
Gro und wa ter Ana lytic a l Results—

Diesel-Ra nge TPH a nd  LN APL in Sho reline Mo nito ring W ells
Sufficiency Assessment Report

River Mile 3.5 East Remedial Design
Portland, Oregon
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I:\GIS\Projects\SSI\SSI-RM3.5E\MXD\SAR 2020\Figure 4.12 NPDES Permitted Facilities in the Uplands AOI .mxd
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Figure 4.12
NPDES Permitted Facilities in the Uplands AOI

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Note:
 · Orthoimagery obtained from Nearmap, 2020.
Abbreviations:
AOI = Area of Interest
NPDES = National Pollutant Discharge Elimination System
ODEQ = Oregon Department of Environmental Quality
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Notes:
 · Only detected results are presented. Results shown in RED
   indicate an exceedance of the applicable CUL. Results shown
   in RED italics indicate an exceedance of the RAL/PTW
   threshold.
 · Outfall 19 currently discharges sanitary sewer overflow
   discharge from the City of Portland only. Sanitary flow
   discharge has not occurred to date.   
 · For stormwater results, criteria are based on surface water
   CULs presented in Table 17 of the ROD. For storm solids
   results, criteria are based on riverbank soil/sediment CULs,
   RALs, and PTW thresholds presented in Table 2.1 and
   Tables 17 and 21 of the ROD.
 · Orthoimagery obtained from Nearmap, 2019.
Abbreviations:
BEHP = Bis(2-ethylhexyl)phthalate
cPAH = Carcinogenic polycyclic aromatic hydrocarbon
CUL = Cleanup level
HxCDF = 1,2,3,4,7,8-Hexachlorodibenzofuran
IT = International Terminals
µg/L = Micrograms per liter
mg/L = Milligrams per liter
PCB = Polychlorinated biphenyl
PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran
PTW = Principle threat waste
RAL = Remedial action level
TCDF = 2,3,7,8-Tetrachlorodibenzofuran
TEQ = Toxic equivalent
TSS = Total suspended solids
Qualifiers:
  J Analyte was detected, concentration is considered to be
     an estimate
  U Anatlye was not detected at the given reporting limit
UJ Analyte was not detected at the given reporting limit,
     which is considered to be an estimate

Legend
") Catch Basin Solids Sample
 Stormwater Sample

Stormwater System
!. Stormwater Outfall

Figure 4.13
Stormwater Drainage Basins and Analytical Results
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Portland, Oregon

PeCDF = 2,3,4,7,8-Pentachlorodibenzofuran
PTW = Principle threat waste
RAL = Remedial action level
TCDF = 2,3,7,8-Tetrachlorodibenzofuran
TEQ = Toxic equivalent
TSS = Total suspended solids

Other Drainage Areas
Infiltration Basin
Area of Infiltration
Containment/Reuse (Basin 2)

Other Features
River Mile 3.5 East Project Area
Uplands Area of Interest Property
Boundary
Willamette River Navigation Channel
River Mile Marker (with ID)

Outfall 2
Outfall 18
Outfall 20 
Outfall 20A

Outfall 21
Outfall 22
Outfall 23
Outfall WR-151

Stormwater Drainage Basin

Analyte Unit Maximum Average
Total PCBs µg/L 0.0142 J 0.00806
Dioxin/Furan TEQ µg/L 2.79 x 10-6 J 1.86 x 10-6 J
Diesel-Range TPH µg/L 380 230

B2-SP2

Analyte Unit Maximum Average
Total PCBs µg/L 0.0137 J 0.0137 J
cPAH TEQ µg/L 0.047 J 0.047 J
Total PAHs µg/L 0.44 J 0.44 J
Dioxin/Furan TEQ µg/L 2.16 x 10-6 J 2.16 x 10-6 J

B18-OF18

Analyte Unit Maximum Average
Arsenic µg/L 1.7 1.4
Cadmium µg/L 1 0.7
Total PCBs µg/L 0.280 J 0.162 J
cPAH TEQ µg/L 0.58 J 0.32 J
Total PAHs µg/L 4.9 J 3.0 J
Dioxin/Furan TEQ µg/L 4.72 x 10-5 J 1.72 x 10-5

TSS mg/L 220 120

B20-SP1

Analyte Unit Maximum Average
Arsenic µg/L 2.8 2
Total PCBs µg/L 0.0651 J 0.0346 J
Total PAHs µg/L 0.84 0.84
Dioxin/Furan TEQ µg/L 2.42 x 10-6 J 2.08 x 10-6

TSS mg/L 96 55

B21-SWP6

Analyte Unit Maximum Average
Cadmium µg/L 0.39 0.39
Total PCBs µg/L 0.0603 J 0.0347 J
Total PAHs µg/L 1.8 1.8
Dioxin/Furan TEQ µg/L 6.65 x 10-6 J 4.63 x 10-6 J
TSS mg/L 85 85

B22-SP1

Analyte Unit Result
Arsenic mg/kg 4.4
Cadmium mg/kg 2.5
Mercury mg/kg 0.25
Total PCBs µg/kg 680 J
BEHP µg/kg 11,000 J
cPAH TEQ µg/kg 2800 J
Total PAHs µg/kg 21,000 J
HxCDF µg/kg 0.0116
PeCDD µg/kg 0.00428 J
PeCDF µg/kg 0.00418 J
TCDF µg/kg 0.0055
Dioxin/Furan TEQ µg/kg 0.0236 J

B20A-SWCB

Analyte Unit Result
Arsenic mg/kg 1.4
Cadmium mg/kg 0.77
Total PCBs µg/kg 320 J
BEHP µg/kg 18,000
cPAH TEQ µg/kg 7,600 J
Total PAHs µg/kg 420,000 J
HxCDF µg/kg 0.00407 J
PeCDD µg/kg 0.00186 J
PeCDF µg/kg 0.00204 J
TCDF µg/kg 0.0057
Dioxin/Furan TEQ µg/kg 0.00983 J

B20A-NWCB

Analyte Unit Maximum Average
cPAH TEQ µg/L 0.036 J 0.026 J
Total PAHs µg/L 0.36 JA 0.22 J

B23-CB4



Legend

Basin 21
Basin 20

Maximum - 1.7 µg/L

Average - 1.4 µg/L

Maximum - 2.8 µg/L

Average - 2.0 µg/L

µg/L
µg

/L

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality 
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Figure 4.14
Stormwater Results with Portland Harbor

 Comparison Values—Arsenic
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.  

Basin 20
Basin 22

Maximum - 1.0 µg/L

Average - 0.70 µg/Lµg
/L

µg/L

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality

Average/Maximum - 0.39 µg/L

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Figure 4.15
Stormwater Results with Portland Harbor

 Comparison Values—Cadmium
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.  

Average - 15 µg/L

Basin 2
Basin 18

Basin 21
Basin 20

Basin 22

Average - 5.5 µg/L

Maximum - 7.4 µg/L Maximum - 59 µg/L

Maximum - 11 µg/L

Average - 7.3 µg/L

Average - 37 µg/L

Maximum - 23 µg/L

Average/Maximum - 4.5 µg/L

µg
/L

µg/L

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality
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Figure 4.16
Stormwater Results with Portland Harbor

 Comparison Values—Copper
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.  

Average - 150 µg/L

Basin 2
Basin 18

Basin 21
Basin 20

Basin 22

Average - 13 µg/L

Maximum - 23 µg/L

Maximum - 710 µg/L

Maximum - 110 µg/L

Average - 87 µg/L

Average - 330 µg/L

Maximum - 210 µg/L

Average/Maximum - 52 µg/L

µg/L

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality

µg
/L
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Portland, Oregon

Figure 4.17
Stormwater Results with Portland Harbor

 Comparison Values—Zinc
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.  

Average - 0.0347 µg/L

Basin 2
Basin 18

Basin 21
Basin 20

Basin 22

Average - 0.00806 µg/L

Maximum - 0.0142 µg/L
Maximum - 0.280 µg/L

Maximum - 0.0651 µg/L

Average - 0.0346 µg/L

Average - 0.162 µg/L

Maximum - 0.0603 µg/L

Average/Maximum - 0.0137 µg/L

µg
/L

µg/L

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality
PCB = Polychlorinated 
biphenyl
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Portland, Oregon

Figure 4.18
Stormwater Results with Portland Harbor

 Comparison Values—Total PCBs
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.  

Average/Maximum - 1.6 µg/L

Basin 20

Basin 22
Basin 23

Basin 21

Average - 0.22 µg/L

Maximum - 0.36 µg/L

Maximum - 4.7 µg/L

Average/Maximum - 0.84 µg/L

Average - 2.8 µg/L

µg
/L

µg/L

Abbreviations:
µg/L = Micrograms per liter 
ODEQ = Oregon 
Department of 
Environmental Quality
PAH = Polycyclic aromatic 
hydrocarbon

Basin 18

Average/Maximum - 0.42 µg/L
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Figure 4.19
Stormwater Results with Portland Harbor

 Comparison Values—Total PAHs
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Legend

Note:
This base chart was 
created by ODEQ using 
contaminant concentration 
data from stormwater 
samples collected at 
Portland Harbor-area 
industrial sites (Appendix E 
of Guidance for Evaluating 
the Stormwater Pathway at 
Upland Sites [ODEQ 
2015]). The chart is 
intended to be used as a 
screening tool for 
distinguishing “typical” 
industrial stormwater from 
stormwater containing 
potentially elevated 
contaminant 
concentrations. The heavy 
black line represents the 
data collected by ODEQ.  
The average and maximum 
concentrations presented 
are inclusive of detected 
results only.

Abbreviations:
mg/L = Milligrams per liter 
ODEQ = Oregon 
Department of 
Environmental Quality
TSS = Total suspended 
solids 

Basin 21
Basin 20

Basin 22

Average - 120 mg/L

Average/Maximum - 85 mg/L

Maximum - 220 mg/L

Average - 55 mg/L

Maximum - 96 mg/L

m
g/

L

mg/L
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Figure 4.20
Stormwater Results with Portland Harbor 

Comparison Values—
Total Suspended Solids
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Note:
 · Orthoimagery obtained from Nearmap, 2020.
Abbreviations:
AST = Aboveground storage tank
IT = International Terminals
SSMRY = Schnitzer Steel Metals Recycling Yard

Legend
#* Dust Monitoring Station

Burgard Industrial Park
River Mile 3.5 East Project Area
Willamette River Navigation Channel
River Mile Marker (with ID)

Figure 4.21
SSMRY Dust Monitoring Locations
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12/18/2020 
 

 

  Sufficiency Assessment Report 
River Mile 3.5 East Remedial Design 

Portland, Oregon 
Figure 4.22 

SSMRY Dust Monitoring AAC Values 
 

 
Notes:  
 July 2014 and August 2014 AAC values scaled down by 4/7 to reflect longer monitoring period during these events (7 days) relative to 4 days in other events. 
 Refer to Table 4.7 for data. 
 This figure modified from Figure 12‐2 in the Source Control Evaluation Report (Rieke Consulting 2020). 
Abbreviations: AAC = Absolute Area Coverage; SSMRY = Schnitzer Steel Metals Recycling Yard 
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Figure 5.1
Upriver Sediment Trap Locations

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Legend
!? Sediment Trap Location

River Mile 3.5 East Project Area
Willamette River Navigation Channel
River Mile Marker (with ID)

0 4,000 8,0002,000
Scale in Feet

Note:
 · Orthoimagery obtained from Esri, accessed July 2020.
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Figure 5.2
Subsurface Sediment Cores

Located Outside RAL Exceedance Areas

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Legend
Subsurface Sediment Sample Location
Location with Exceedance Outside of Combined
RAL/PTW Threshold Exceedance Area

Combined RAL/PTW Threshold Exceedance Area

River Mile 3.5 East Project Area

Uplands Area of Interest Property Boundary

Willamette River Navigation Channel

River Mile Marker (with ID)

0 400 800200

Scale in Feet

Notes:
 · Results shown in RED indicate an exceedance of RAL
   or PTW threshold criteria.
 · For consistency with the Portland Harbor RI/FS, 
   "Total PCB" concentrations shown rely on PCB 
   congener data where available and PCB Aroclor data
   where PCB congener analysis was not conducted.
 · The RAL/PTW threshold exceedance area footprint was
   delineated using natural neighbor interpolation (ArcGIS) in a
   manner consistent with that used in the Portland Harbor FS
   (USEPA 2016b) and the PDI Evaluation Report
   (AECOM and Geosyntec 2019a). At the IT Slip Head,
   the natural neighbor interpolation area (which was based
   only on sediment results) was extended to the shoreline
   where there were riverbank soil results for that analyte
   also exceeded the RAL or PTW threshold.
 · Orthoimagery obtained from Nearmap, 2020.

Abbreviations:
cm = Centimeters
DDD = Dichlorodiphenyldichloroethane
DDE = Dichlorodiphenyldichloroethylene
DDT = Dichlorodiphenyltrichloroethane
DDx = Calculated as the sum of DDD, DDE, and DDT
IT = International Terminals
μg/kg = Micrograms per kilogram
PCB =  Polychlorinated biphenyl
PeCDD = 1,2,3,7,8-Pentachlorodibenzo-p-dioxin
PTW = Principal threat waste
RAL = Remedial action level
RI/FS = Remedial Investigation and Feasibility Study

Qualifiers:
  J Analyte was detected, concentration is considered to be an
     estimate
  U Analyte was not detected at the given reporting limit
UJ Analyte was not detected at the given reporting limit,
     which is considered to be an estimate

¹

Analyte
Depth 

Range (cm)
Total PCBs 30–77 42 J
Total PCBs 77–151 110 J
Total PCBs 276–312 1.5 U

LW2-C061

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 0–396 190 J
Total PCBs 457–518 2.3 U

WLCITC03SS02

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 30–153 140 J
Total PCBs 270–400 170 J
Total PCBs 400–475 51 J

LW2-C067

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
PeCDD 0–61 0.00052 J
PeCDD 61–122 0.00093 J
PeCDD 122–183 0.00031 J

S024

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 30–152 230 J
Total PCBs 152–274 190 J
Total PCBs 274–373 94
Total PCBs 373–432 1.5 U

Total DDx 30–152 19 J
Total DDx 152–274 25 J
Total DDx 274–373 610 J
Total DDx 373–432 0.20 UJ

LW2-C109

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 30–153 130 J
Total PCBs 153–274 170
Total PCBs 274–363 150 J
Total PCBs 363–462 19
Total DDx 30–153 11 J
Total DDx 153–274 91 J
Total DDx 274–363 240 J
Total DDx 363–462 1.3 J

LW2-C103

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 0–243 99

WLCITC03SS04

Result and 
Qualifier (μg/kg)

Analyte
Depth 

Range (cm)
Total PCBs 30–100 39
Total PCBs 100–206 79 J
Total PCBs 206–295 35 J

LW2-C073

Result and 
Qualifier (μg/kg)
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Figure 5.3
Waterfront Use and Infrastructure

Sufficiency Assessment Report
River Mile 3.5 East Remedial Design

Portland, Oregon

Legend
2018 Maintenance Dredge Area
Derelict Piling
Riprap-Armored Shoreline
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10-Foot Bathymetric Contour (NAVD 88)
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Scale in Feet

Notes:
 · 0.00 ft CRD = +5.1 ft NAVD 88
 · Bathymetry survey was conducted in 2018 as part of the
   Pre-Remedial Design Investigation and Baseline Sampling
   (AECOM and Geosyntec 2019a). 
 · Orthoimagery obtained from Nearmap, 2020.
Abbreviations:
BPA = Bonneville Power Administration
CRD = Columbia River Datum
ft = Feet
IT = International Terminals
NAVD88 = North American Vertical Datum of 1988
PGE = Portland General Electric
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1.0 Purpose and Introduction 

This appendix documents procedures that were used to assemble and manage the Project 
Dataset for use in the development of the Sufficiency Assessment Report (SAR) and Pre-Design 
Investigation (PDI) Work Plan, and for use in future remedial design (RD) efforts. The SAR and 
PDI Work Plan have been developed to fulfill obligations of the Unilateral Administrative Order 
for Remedial Design (UAO) between U.S. Environmental Protection Agency (USEPA) Region 10 
and Respondents Schnitzer Steel Industries, Inc. (Schnitzer) and MMGL LLC. The UAO pertains to 
the River Mile (RM) 3.5 East Project Area (Project Area) within the Portland Harbor Superfund 
Site in Portland, Oregon.  

Data were compiled from a variety of consultants and sources to assemble the Project Dataset. 
As such, data were standardized prior to use. All data were subject to a comprehensive quality 
assurance/quality control (QA/QC) process to ensure that all data comprising the final dataset 
were appropriate for use to meet project objectives defined in the PDI Work Plan (Floyd|Snider 
2020).  

Data management procedures presented in documents developed by the USEPA and others were 
used to guide the data management procedures described herein. The following documents and 
methods are presented in an order that represents the hierarchy that was applied when 
determining data management rules. Industry practice and best professional judgement were 
used when appropriate data management rules were not stated in relevant agency-approved 
documents. 

1. USEPA and Oregon Department of Environmental Quality (ODEQ) guidance issued for 
the Portland Harbor Superfund Site: 

A. Program Data Management Plan, Portland Harbor Remedial Design 
Investigation—Portland Harbor Superfund Site (USEPA 2020a). 

B. Remedial Design Guidelines and Considerations, Portland Harbor Superfund Site, 
Portland, Oregon (USEPA 2020b).  

C. Guidance for River Bank Characterizations and Evaluations at the Portland Harbor 
Superfund Site (Appendix D of USEPA 2020b).  

D. Portland Harbor Joint Source Control Strategy (JSCS; ODEQ and USEPA 2005). 

2. Methods used in the Portland Harbor Pre-Design Investigation Evaluation Report (PDI 
Report; AECOM and Geosyntec 2019a) that were not rejected in USEPA comments on 
the PDI Report (USEPA 2019a).  

3. USEPA methods documented in the Portland Harbor Remedial Investigation (RI) 
Report (USEPA 2016a) and the Portland Harbor Feasibility Study (FS; USEPA 2016b).  

4. USEPA guidance documents that are not Portland Harbor Superfund Site-specific, 
including:  

A. National Functional Guidelines for High Resolution Superfund Methods Data 
Review (USEPA 2016c) 
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5. USEPA-approved RD work plans and pre-design investigation reports prepared by 
other parties within Portland Harbor, including at RM 11 East and Terminal 4 (GSI and 
DOF 2018; Anchor QEA 2019). 

1.1 DATA SOURCES 

Multiple sources were reviewed and evaluated for relevant data when assembling the Project 
Dataset, including the PCI Allocation Repository, USEPA’s Portland Harbor Environmental Data 
Portal, and online National Pollutant Discharge Elimination System permitting and cleanup site 
data portals maintained by ODEQ.  

The following data were included in the comprehensive dataset for the Project Area: 

1. RI/FS dataset available on the USEPA Portland Harbor Data Portal and provided as 
Access databases under the file names “2016-02-08 Portland Harbor RI Appendix A3_ 
RI-Dataset RA-SummedParams.zip” and “LWGFSdbwEECA_GASCOandArkema_ 
20141117_v2.zip.” This dataset includes stormwater, freshwater sediment and 
sediment trap data within and adjacent to the project area. Data from this database 
was given an event code of “PH HISTORIC.” Specific event names associated with each 
location were assigned using the study ID contained within the prefix of each location 
name, sample date, and cross-referencing event information from RI/FS Table 2.0-1 
and 2.0-2. 

The RI/FS database also stores data for other media, including fish tissue, surface 
water, porewater, groundwater, free product, and riverbank soil data. These media 
were not included in assembly of the Project Dataset. Though transition zone water, 
porewater, and riverbank soil data are relevant media, the locations where these data 
were collected were reviewed and determined not to be relevant to Project Area data 
needs. 

2. 2018-2019 PDI data collected by the Pre-RD Group. This dataset was prepared by 
AECOM/Geosyntec and is provided as an Access database under the file name 
“Pre-RD_DataExport_20191017.accdb.” This dataset includes freshwater sediment 
and sediment trap data within and adjacent to the Project Area. These data were 
given an event code of “Pre-RD.” 

This database also stores data for other media, including fish tissue, surface water, 
groundwater, soil, and air. These media were not included in assembly of the Project 
Dataset. Though soil and groundwater are relevant media, the locations where these 
data were collected were reviewed and determined not to be relevant to Project Area 
data needs. 

3. Riverbank soil, groundwater, and stormwater data obtained by Schnitzer from various 
sources. A comprehensive reference list for these data is provided in Appendix D.  
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1.2 DATA QUALITY AND DATA USABILITY 

Data comprising the Project Dataset were subject to exhaustive QA/QC checks to ensure data 
met appropriate quality standards for use. Data were reviewed for completeness, consistency, 
accuracy, and integrity upon import. Section 2.0 describes data handling and data management 
procedures associated with assembly of the raw dataset and manipulation prior to use in 
Floyd|Snider work products.  

Data were subjected to checks to verify conformance with Floyd|Snider database standards, 
including the following: 

• Populated values for all required database fields; 

• Use of consistent, appropriately defined values within database fields (e.g., all result 
values are numeric); 

• Internal consistency checks (e.g., result units are appropriate for the media and 
analysis type; appropriate identification of laboratory replicates); and 

• Uniqueness of entries for required database fields, including location names. 

Sections 2.0 and 3.0 describe additional QA/QC checks specific to each database field. 
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2.0 Data Standardization 

2.1 GEOSPATIAL INFORMATION 

Elevation datum, spatial coordinate, and depth information for each location and sample were 
reviewed for completeness prior to loading the data into the project database. QA/QC checks 
were performed to ensure that the total number of imported locations from each data source 
within the project area matched the total number of locations shown in tables and figures 
associated with the data source. Additionally, as described in the sections that follow, all 
geospatial information was standardized to a consistent set of units, coordinates, or datum for 
data reporting.  

2.1.1 Vertical Datum 

Within Portland Harbor, two vertical datums are commonly used: the Columbia River 
Datum (CRD) and the North American Vertical Datum of 1988 (NAVD 88). NAVD 88 is defined as 
the project datum for Portland Harbor in the Record of Decision (ROD; USEPA 2017).  

The Floyd|Snider database stores elevations for each sample location in the Project Area in 
NAVD 88. All elevations are rounded to the nearest one-tenth of a foot. Sample locations that 
are missing vertical elevation data were not resurveyed. Historical sediment samples from the 
RI/FS dataset had elevations listed in feet with a note that stated, “measured elevation recorded 
relative to a standard published datum.” However, the vertical datum was not populated. These 
elevations were assumed to be presented in NAVD 88, and the datum field was populated 
accordingly. 

In-water elevations for sediment and riverbank soil data may be converted to CRD by using a site-
specific factor that is added to the NAVD 88 elevation. Within the Project Area, this factor 
generally varies between 5.12 and 5.14. To convert between NAVD 88 and CRD within the Project 
Area, a conversion factor of 5.1 is applied. 

2.1.2 Horizontal Datum and Geospatial Characterization 

All x and y location coordinates are stored in the horizontal North American Datum of 1983, 
2011 National Adjustment (NAD 83 [2011]), Oregon State Plane Coordinate System, North Zone 
(International Feet). This coordinate system has a European Petroleum Survey Group code 
of 2269. Coordinates stored in other horizontal datums in the source dataset were converted to 
NAD 83 (2011) prior to storage in the database. Any location that was missing x and y coordinates 
in the source database or electronic data deliverable was digitized from available figures showing 
the sampling location. The accuracy of digitized and standardized location coordinates was 
reviewed by comparing the plotted location coordinates stored in the database against figures 
showing sample locations in the original data source.  

Latitude and longitude coordinates are also provided for each location using the World Geodetic 
System (WGS84) coordinate system. 
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Some locations in the database (e.g., the 2018 PDI surface sediment samples) represent 
composite sample locations. Coordinates associated with these locations are equivalent to the 
centroid of the subsampling locations. More information is provided in the source documents 
associated with each sampling event.  

2.1.3  Depth Characterization 

Sample depth information for each sample result was reviewed for completeness. All freshwater 
sediment, riverbank soil, and uplands soil samples within the boundaries of the Project Area 
contained sample depth information and were retained in the project database. Sample depth 
was standardized by media.  

Sediment sample data are stored in units of centimeters (cm) below mudline. Riverbank soil data 
are stored in units of feet below ground surface (bgs).  

Upland soil data are stored in units of feet bgs. Stormwater and groundwater sample depths were 
typically not available in source documents. Stormwater and groundwater sample data are 
stored in units of feet bgs when available. 

Sample depths stored in feet bgs are rounded to one decimal place; sample depths stored in 
cm below mudline are rounded to the nearest cm.1 

Surface sediment is defined in Section 17 of the Glossary of the ROD as 0 to 30 cm below mudline 
(USEPA 2017). The “SurfaceSubsurface” database field was created to distinguish between 
surface and subsurface sediment results in the database. Sample results collected within the 0- to 
30-cm below mudline depth interval (i.e., with a bottom depth less than or equal to 30 cm below 
mudline) are defined as “Surface.” Sediment sample results that include sediment deeper than 
this interval are defined as “Subsurface.”  

Sediment trap samples within the Project Area were missing sample depth information. Sediment 
trap sample results are retained in the project database and are evaluated separately from 
freshwater sediment results. The “SurfaceSubsurface” database field is not populated for these 
samples.  

2.1.4 Location Groups 

To facilitate data reporting, comparison of data to Portland Harbor criteria, and plotting data on 
figures, each location was assigned to one or more project-specific location groups. 

The “River Area” field is used to identify groups of data relevant to the Project Area and includes 
sediment and uplands data proximate to, but outside of, the Project Area. Other location 
groups are media-specific. The purpose and use of each location group is described in this 
section.  

 
1  Sample depths of 1 foot below mudline in native units were rounded to 30 cm. 
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Sediment 

• The “RiverSubArea” field is a text field that identifies sediment samples that fall within 
the Project Area boundary. 

• The “InNavChannel” field is a binary field: sample locations within the navigation 
channel are assigned a value of “Yes;” samples outside the navigation channel are 
assigned a value of “No.” The field was populated using GIS software to plot the 
coordinates of each location relative to the navigation channel boundary layer used 
in FS and Explanation of Significant Differences (ESD) analysis, which matches the 
layer obtained from the U.S. Army Corps of Engineers Navigation Channel drawing of 
the 2011 Federal Navigation Channel lines.2 Locations falling on the boundary of the 
navigation channel were reviewed for accuracy relative to the original sampling plan 
design. Following this review, the InNavChannel designation for location LW3-C613 
was changed from “No” to “Yes.” This field is relevant to application of cleanup levels 
and remedial technologies. 

• The “RecreationalBeach” field is a binary field: all sample locations within recreational 
beach areas designated in the RI/FS are assigned a value of “Yes;” samples outside 
beach areas are assigned a value of “No.” The location of a sample within a 
recreational beach is relevant to application of Portland Harbor cleanup levels. 

• The “SideOfRiver” field designates whether the sample location falls on the east or 
west side of the centerline of the river. This field is useful in geographic queries, 
particularly to assemble data relevant for interpolation and surface-weighted average 
calculations. 

• The “RiverMile” field designates the RM of each location to the nearest tenth of a 
mile. This field was populated in the source databases for most locations; 
Floyd|Snider populated null values using RM classifications of nearby samples. This 
field is useful in geographic queries, particularly in reference to performing site-
specific elevation conversions. 

• The “AssocSMA” field is a binary field: all sample locations within a Sediment 
Management Area (SMA) are assigned a value of “Yes;” others are assigned a value of 
“No.” The SMA boundary layer reflects ROD Alternative F with modification following 
the release of USEPA’s ESD (USEPA 2019b). This field is expected to be revised 
following collection and analysis of Schnitzer’s Pre-RD data. 

• The “RT_RA” field stands for “Remedial Technology/Remedial Assignment” and is 
populated by intersecting the sediment sampling locations with the ROD Alternative F 
with modification/ESD remedial technology assignment shapefile for active remedies. 
This field is expected to be revised following collection and analysis of Schnitzer’s 
Pre-RD data and RD, following the remedial technology decision tree approved by 
USEPA and subsequently refined in RD guidance. 

 
2  The navigation channel boundary layer can be downloaded from: 

http://ph-public-data.com/file/download/PortlandHarborSiteFeaturesgdb.zip  
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Soil 

• The “Riverbank Soil” field identifies soil sample locations collected from riverbanks 
(i.e., samples that were collected below the top of the bank as defined in USEPA 
riverbank guidance; refer to Appendix D of USEPA 2020b).  

• The “RiverSubArea” field is a text field that identifies riverbank soil samples that fall 
within the Project Area boundary. 

Groundwater 

• The “ShorelineGW” location group is used to distinguish groundwater monitoring 
locations adjacent to the shoreline from more inland groundwater sampling locations.  

Stormwater 

• The “ComplianceMonPoint” location group stores the name of the outfall associated 
with the sampled conveyance system feature. It is common to sample multiple catch 
basins within a stormwater basin. Use of this location group allows the user to easily 
identify the sampling point most similar to discharge from the outfall, which is the 
ultimate compliance point and most relevant for assessment of stormwater 
recontamination potential. 

2.2 ANALYTE NOMENCLATURE 

Analyte grouping and naming conventions were reviewed for completeness and standardized 
prior to loading the data in the database.  

2.2.1 Analyte Groups 

The source datasets did not always include analyte group information for reported analyte 
results. Each analyte was categorized into an analyte group in the database based on commonly 
accepted analyte groups for environmental media. Analyte groups take into account chemical 
structure and properties and laboratory analysis and reporting method.  

Project-specific analyte groups were further sub-categorized by media to reflect analytes that 
were needed to perform sums for comparison of total results to criteria, analyte groups 
containing individual analytes with criteria, and “other” analyte groups containing analytes that 
do not have relevant Portland Harbor criteria. 

2.2.2 Analyte Nomenclature 

For many analytes, the source datasets contained results stored for the same analyte under 
various different analyte naming conventions. Differences in analyte naming convention included 
slight variations in analyte name for summed results, use of synonyms for the same analyte, and 
differences in presentation of analyte names for isomers and congener coelutions. To facilitate 
consistent data reporting, analyte names were standardized to Floyd|Snider standard analyte 
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naming conventions, which were reviewed for consistency with presentation in Portland Harbor 
documents.  

Certain polychlorinated biphenyl (PCB) congeners coelute, and different analytical laboratories 
report the data in different ways. Analyte naming conventions for coeluting PCB congeners were 
standardized to report all coeluting congeners in a sample as a single analyte, with each coeluting 
congener included in the name. For example, if PCB-171 and PCB-173 coeluted, the result is 
reported as a single analyte (“PCB-171/173”). Because some laboratories report data for 
coeluting congeners differently (e.g., including a “C” qualifier and the number of the lowest PCB 
congener in the group of coeluters to indicate a coeluting congener, and reporting the result for 
the lowest PCB congener with a C qualifier and no number) adopting this convention required 
careful review prior to loading.   

The source datasets include results for individual dioxin/furan and PCB congeners, as well as 
homolog totals for these analytes. For completeness, decachlorobiphenyl, a single congener 
(PCB-209), is reported as both its individual analyte result and as a homolog total. Similarly, 
octachlorodibenzodioxin and octachlorodibenzofuran dioxin/furan results are reported both as 
individual analyte result and as a homolog total. 

2.2.3 Chemical Abstracts Service Numbers 

Each analyte has a unique Chemical Abstracts Service (CAS) registry number that can be used in 
table lookups, rather than relying on matching using the analyte name. Some analytes, like 
calculated analyte totals or results that coelute, do not have an established CAS number. A 
project-specific CAS number was assigned to these analytes. 

Project-specific CAS numbers assigned to summed analyte results indicate the treatment of 
non-detect results in the summation method by inclusion of a suffix. Historical and uplands 
results were calculated either as simple sums (non-detect results are omitted, in which case CAS 
numbers indicate U=0) or by including non-detect results at one-half of their result values 
(i.e., CAS numbers include U=1/2). Sediment and riverbank soil results calculated using the 
summation methods described in Section 3.1 are calculated by including non-detect results at 
one-half of their result values. The preferred Total PCB result for each sample (refer to 
Section 3.1.2) was assigned a combined CAS number.  

Project-specific CAS numbers for summed analyte results are listed in Table A.1.  

2.3 PRESENTATION OF RESULTS 

2.3.1 Result Units and Significant Figures 

Result units for each analyte class in each media were converted to a consistent set of units for 
comparison to criteria. The units selected for each analyte class match the criteria units listed in 
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ROD Tables 173 and 214 (USEPA 2017). Criteria were not developed for organic carbon normalized 
sediment results; as such, these results were removed from the database. 

Results for conventionals, field parameters, and other analyte classes that lack criteria were 
standardized to a consistent set of units within each media with consideration of ODEQ JSCS 
stormwater guidance (ODEQ and USEPA 2005) and the magnitude of the majority of the results 
for each analyte.  

As part of unit standardization, unusually high and low values for a given method were checked 
to identify and resolve unit conversion errors. Additionally, duplicative results (paired sample 
results analyzed by the same method with the same units and fraction) were reviewed for order 
of magnitude (off by 1,000) unit conversion errors. These QC checks resulted in corrections to 
the dataset, including: correcting conductivity results erroneously stored in the source dataset at 
“µS” or “mS/cm” to microsiemens per centimeter (µS/cm); and removal of erroneous results for 
analytes (e.g., carcinogenic polycyclic aromatic hydrocarbon [cPAH] toxic equivalent [TEQ]) 
whose result value did not match its associated units. 

After completion of unit conversions and standardization, analytical results provided by the 
laboratory or presented in the source dataset were rounded to a consistent number of significant 
figures for presentation in figures and data tables. The original results are maintained in the 
database in the “Lab Result” field while the “Use Result” field presents the rounded result. 
Conventional results were rounded to four significant figures; high-resolution method results 
(i.e., dioxin/furan and PCB congeners) were rounded to three significant figures; and all other 
results were rounded to two significant figures. This is consistent with rounding rules applied in 
the majority of sampling events in the dataset and is consistent with the level of accuracy of 
regulatory criteria. 

When averaging duplicates or calculating sums, the original result, prior to rounding, was used in 
the calculation, and the final calculated result was rounded to the appropriate number of 
significant figures and stored as the Use Result value. 

2.3.2 Treatment of Non-Detects 

Certain results that were measured at concentrations less than the reporting limit (RL) were 
modified for presentation in Floyd|Snider work products. Results for dioxins/furans were 
modified following USEPA Region 10 Data Validation and Review Guidelines for Dioxin and Furan 

 
3  The ROD lists cleanup levels for site media in Table 17, and thus these chemicals are referred to as Table 17 

contaminants. However, Table 17 has been updated by several subsequent documents, with the current version 
being Errata #2 for ROD Table 17 (USEPA 2020c). The cleanup levels used in this document are consistent with 
Errata #2, and references to ROD cleanup levels and/or ROD Table 17 should be considered to refer to the values 
in Errata #2. 

4  The ROD lists remedial action level (RAL) and principal threat waste (PTW) numerical thresholds for sediment in 
Table 21. However, some values in Table 21 have been updated by the ESD (USEPA 2019b). The RAL and PTW 
thresholds used in this document are consistent with those in the ESD, and references to ROD RALs or PTW 
thresholds and/or ROD Table 21 should be considered to refer to the values in the ESD. 
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data (USEPA 2014). That is, if the reported estimated maximum possible concentration (EMPC) 
concentration is less than the RL, but greater than the estimated detection level (EDL), data were 
qualified as non-detects reported at the level the analyte was detected. These results were 
assigned a non-detect (UJ) qualifier based on the USEPA Region 10 guidance. Most of the dataset, 
including the data used in the RI, followed this convention, so this rationale was primarily 
applicable to the PDI data. 

Results for other chemicals that were reported as detected at concentrations less than the RL 
and greater than the method detection limit (MDL) were given a non-detect (UJ) qualifier and a 
non-detect flag. The reported concentration was not changed.  

PCB congeners and dioxins/furans are reported down to the MDL or EDL consistent with the 
project-specific reporting rules for the source dataset. Results for non-detect chemicals that are 
less than the RL and that do not require sums were used as presented in the source database or 
report, rather than reporting down to the MDL. 

2.3.3 Definition and Propagation of Qualifiers 

The database stores original laboratory qualifiers as well as interpreted qualifiers assigned 
following data validation. Certain interpreted qualifiers present in the source datasets had 
different definitions between datasets. Interpreted qualifiers were reviewed and standardized 
prior to storage and use.  

Interpreted qualifiers in the Project Dataset are defined as follows:  

• J = the chemical was positively identified; however, the associated numerical value is 
an estimated concentration. Interpreted qualifiers of J+ or J- (indicating the result may 
be biased high or low, respectively) were standardized to J.  

• JB = the chemical was positively identified; however, the associated numerical value 
is an estimated concentration due to possible blank contamination. 

• JN = the analyte was tentatively identified; the associated numerical result value is 

the approximate concentration of the analyte in the sample (and may be biased high).  

For dioxin/furan results, some data validators use this qualifier to indicate a result is 
an EMPC result that meets most, but not all, of the qualitative technical acceptance 
criteria. If the source dataset/laboratory report did not clearly indicate that a 
JN-qualified dioxin/furan result was an EMPC result, the JN-qualifier and detect status 
were preserved. Otherwise, the qualifier was changed to UJ as described in 
Section 2.3.2. 

• U = not detected at detection limit (DL) shown.  

• UJ = not detected; sample DL is estimated.   

• DNR = result rejected during data validation. These results are not reported or 
compared to Portland Harbor criteria. 
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• R = result rejected during data validation. These results are not reported or compared 
to Portland Harbor criteria. 

• R1 = result rejected in favor of a more appropriate result/analysis. These results are 
not reported or compared to Portland Harbor criteria.  

• CN = chromatogram/concentration note. This qualifier is typically used for total 
petroleum hydrocarbons (TPH) data to indicate that review of the chromatogram 
provides more detailed information about the nature of the TPH analytes present in 
the sample. 

• A = summed value based on a limited number of analytes. This qualifier may be 
combined with other qualifiers (e.g., U, J) as appropriate.  

• T = historical calculated total that could not be verified independently and may not be 
calculated using the appropriate summation method for the chemical group and 
media.5 This qualifier is used when results for component analytes necessary to 
perform the sum were not available in the source dataset. This qualifier may be 
combined with other qualifiers (e.g., U, J) as appropriate. 

Qualifiers were assigned as follows for calculated total and average results:  

• If one or more of the results is qualified as estimated (J- or CN-flagged), then the 
calculated result was similarly qualified (J or CN flag).  

• If all analyte results were qualified as non-detect, the calculated result was qualified 
as non-detect (U or UJ flag).  

• If one or more of the results in an analyte group total were qualified as non-detect 
and one or more of the other results were detected, the calculated result was flagged 
as detected.  

• Results qualified as R or DNR were not used in calculated results. 

Additional information regarding the use and propagation of “A” and “T” qualifiers is described 
in Section 3.0.  

 
5  Use and propagation of the “T” qualifier in the Floyd|Snider database differs from the use of the “T” qualifier 

defined in USEPA’s Program Data Management Plan (USEPA 2020a). USEPA’s Program Data Management Plan 
states: “A T qualifier will be added to all results that will be calculated (e.g., totals and averages of multiple results) 
and all results that are selected for reporting in preference to other available results (e.g., for parameters reported 
by multiple methods).” Floyd|Snider uses preferred result fields, rather than the T qualifier, for this purpose. 
When submitting new RD data to USEPA, Floyd|Snider will add T qualifiers following the guidance set forth in 
USEPA’s Program Data Management Plan. 
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3.0 Data Handling Procedures 

This section describes manipulation of the raw data for presentation in tables and figures 
following data management rules developed for Portland Harbor. 

3.1 IDENTIFICATION OF PREFERRED RESULTS  

This section describes identification of preferred results based on laboratory analysis performed 
on the sample, which results in a simple true/false categorization of results. Setting the 
“Preferred Result” field to “true” will identify results for chemicals that should be compared to 
criteria and used in data reporting. Data handling rules that were used to assign results into 
preferred and non-preferred categories are described in the sections that follow. 

3.1.1 Metals Results in Water Media 

In water, it is appropriate for the result fraction to match the regulated fraction in the applicable 
media. When both total and dissolved metals results were analyzed in a particular sample, the 
result fraction matching the regulated fraction in that medium was flagged as the preferred 
result. Otherwise, the result in the only reported fraction was retained as the preferred result. 
ROD Table 17 lists the Remedial Action Objective (RAO) forming the cleanup level basis for each 
analyte. The RAO tables in the USEPA Final FS list the regulated fraction for each metal. 

Groundwater. In groundwater, the regulated fraction is listed in either FS Table 2.2-7 (RAO 4) or 
Table 2.2-11 (RAO 8). The regulated fraction in groundwater is “total” for all metals except 
cadmium, copper, chromium, and chromium(VI). There are no chromium(VI) results in the 
Project Dataset.  

Therefore, the preferred fraction for groundwater results is “total” for all metals except 
cadmium, chromium, and copper, where “dissolved” is the preferred fraction. For arsenic, some 
data are only available in the “dissolved” fraction. Therefore, both fractions are presented in 
tables for comparative purposes.  

Stormwater. Portland Harbor stormwater screening criteria are the cleanup levels for surface 
water specified in Table 17 the Portland Harbor ROD (USEPA 2017), where established. In surface 
water, the regulated fraction is listed in either FS Table 2.2-6 (RAO 3) or Table 2.2-10 (RAO 7). 
The regulated surface water fraction is “total” for all metals except zinc. Therefore, the preferred 
fraction for stormwater results is “total” for all metals except zinc, where “dissolved” is the 
preferred fraction. 

3.1.2 Total Polychlorinated Biphenyls Results in All Media 

When PCB analysis was performed using both Aroclor and congener analysis methods in a 
particular sample, the total PCB result associated with the congener method was assigned a 
preferred result flag of “true” and the total PCB result associated with Aroclor method was 
assigned a preferred result flag of “false.”  
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In the rare case that an insufficient number of congener results were available in a sample, such 
that the Total PCB sum associated with the congener method could not be performed, the total 
PCB result associated with the Aroclor method was assigned a preferred result flag of “true.” 

3.1.3 Total Petroleum Hydrocarbons: Silica Gel-Treated Results in All Media 

TPH results are often analyzed with and without a silica gel treatment to “clean up” results the 
sample extract before it is analyzed for TPH so that the extract contains primarily hydrocarbons, 
rather than including both hydrocarbons and nonhydrocarbons. When both silica gel-treated and 
non-silica gel-treated results were analyzed in a particular sample, the non-silica gel-treated 
result was flagged as the preferred result. If the non-silica gel-treated result was not reported, 
the silica gel-treated result was retained as the preferred result. 

3.2 TREATMENT OF DUPLICATES 

Duplicate samples are collected and analyzed in environmental datasets to ensure data meet the 
project’s data quality objectives. This section describes the QA/QC review process duplicate 
samples were subjected to. It also describes data handing and reporting procedures relevant to 
duplicate sample results.  

The “Preferred Result” field is set to “true” for data mapping and surface-weighted average 
analysis. For reporting of data in tables and statistical analysis, the “Preferred Result Comment” 
field should be used instead, such that individual sample results can be retained rather than the 
average of duplicate results. More information on treatment of duplicate results is provided in 
the following sections. 

3.2.1 Laboratory Duplicates and Chemicals Analyzed by More than One Method 

As standard practice, Floyd|Snider does not average laboratory duplicate results. Instead, the 
initial and subsequent laboratory result (e.g., the initial result and the result after reanalysis) are 
evaluated on a chemical-specific basis for each method, and the better result is selected as the 
preferred result for use in reporting and data analysis. In the RI/FS dataset, laboratory duplicates 
and field splits were averaged. These previously averaged results were reported as a single result 
in the source dataset, without storage of the original results used to create the average. These 
results were used as provided in the source database. 

Laboratory duplicates analyzed by more than one analytical laboratory were averaged following 
the rules developed for field duplicates (refer to Section 3.2.2).  

Quality assurance checks were performed on results for analytes analyzed by more than one 
analytical method within a particular sample. Many samples had numerically equivalent results 
that were stored with an “unknown” analysis method or with an analysis method of “calculation” 
and with a specific laboratory method. In these cases, the result stored with an “unknown” or 
“calculated” analysis method was removed from the database in favor of keeping the result with 
a specified laboratory analysis method. 
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Results for the remaining analytes that were analyzed by more than one method in the same 
sample were averaged following the rules developed for field duplicates, with the exception of 
naphthalene. Naphthalene is commonly reported in both volatile organic compound and 
semivolatile organic compound (SVOC) analysis methods. Naphthalene is a component analyte 
required for calculation of the total polycyclic aromatic hydrocarbons (PAH) sum. It is therefore 
more appropriate to use the naphthalene result analyzed by the SVOC method (e.g., USEPA 8270 
or USEPA 8270-SIM) as the preferred result when results by both methods were available in a 
sample. In the source dataset, this analysis method typically achieved greater analytical 
sensitivity for naphthalene and would have been selected as the preferred result following field 
duplicate averaging rules in most cases. 

3.2.2 Field Duplicates 

USEPA guidance for Portland Harbor indicates that field duplicate results should be averaged at 
the sample level prior to mapping results or determination of surface-weighted average 
concentrations. Prior to performing averages, quality assurance checks were performed to 
identify and qualify data that do not meet acceptable data quality standards. A number of field 
duplicate sample pairs in the historical dataset had results that displayed order of magnitude 
(“off by 1,000”) unit conversion errors. These results were reviewed individually, discarding the 
result that was stored in incorrect units. 

Additionally, a limited number of field duplicate sample pairs in the historical dataset had 
results with a relative percent difference greater than 3,000 percent (greater than 30 when 
expressed as a decimal). Both of these results were valid analytical results, which were 
retained in the database. The “Preferred Result” flag for these results was set to false, and the 
preferred result comment indicates that these results should not be used in data reporting 
and analysis, as data quality objectives for the study were not met in these samples for the 
affected analytes. 

Field duplicate and field replicate sample results that were retained as acceptable for use 
following this review were averaged consistent with averaging rules developed in the Portland 
Harbor RI/FS, 2018 PDI sampling, and subsequent USEPA guidance. The following averaging rules 
were applied when addressing these three general combinations of detected and non-detected 
results: 

• If the analyte was detected in two or more samples, only the detected results were 
averaged (the non-detected results were ignored). 

• If the analyte was detected in only one sample, the detected value was reported as 
the average (the non-detected results were ignored). 

• If the analyte was not detected in any samples, the result with the lowest non-detect 
result was reported as the average regardless of qualifiers. 

Qualifiers were assigned as described in Section 2.3.3. 
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The database stores calculated averages as unique results with a preferred flag of “true” and flags 
the results used to create the average as non-preferred (preferred flag of “false”). If the average 
result was selected from among the duplicate results (e.g., if a duplicate result pair were both 
non-detect), the selected result is stored with a preferred flag of “true” and the results that were 
not selected were stored with a preferred flag of “false.” 

3.3 DATA QUALITY AND USABILITY REVIEW 

Data were reviewed relative to data quality objectives of completeness, accuracy, and integrity 
as part of the data loading and QA review process described in Section 1.2 and throughout 
Sections 2.0 and 3.0. However, USEPA guidance indicates that data usability is also affected by 
temporal factors like natural attenuation, maintenance dredging events, and other factors 
unrelated to quality of the data at the time of sampling. These factors, which primarily affect 
sediment and riverbank soil data, are discussed in the following sections.  

3.3.1 Removal of Data: Dredging 

Several dredge events have taken place in the IT Slip, and likely removed contaminated sediment 
represented in older (pre-2008) sediment sampling events. Samples from locations 
WLCITC03SSI01 through WLCITC03SSI06 are among the samples likely removed by the 
maintenance dredging event. For purposes of interpolation of the data, determining preliminary 
RAL exceedance areas, and areas where additional data collection may be necessary, all samples 
were assumed to remain in place.  

3.3.2 Replacement of Data 

Replacement of data may be appropriate in some cases when data do not meet data quality 
objectives or are not representative of current conditions. The appropriateness of data 
replacement is determined on a site- and location-specific basis with consideration of trends over 
time. USEPA’s RD guidance (USEPA 2020b) lists the following considerations for data 
replacement: 

• Presence of outliers 

• Heterogeneity of the substrate 

• Natural recovery occurrence 

• Deposition 

• Erosion/scour potential 

• Sampling density/resolution 

• Age of the data 

Additionally, for surface sediment data replacement, differences in sample dates and locations 
between sample pairs must be considered. 
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The current dataset does not exclude any sample based on site- or location-specific replacement 
rules. Any data that meet USEPA approval for replacement will be flagged in the database using 
the preferred result flag and comment and will be excluded from future RD work.  

Data that have been identified as candidates for data replacement based on the factors listed 
above are described in the PDI Report. In addition to consideration of temporal factors, like age 
of sample, future analysis is expected to identify results that do not meet data quality objectives 
as candidates for replacement. These include the following: 

• Outliers. Outliers in the dataset for a particular analyte will be reviewed and evaluated 
for replacement. Outliers that are N-qualified will be proposed for replacement. The 
N-qualifier denotes that the analyte was presumptively identified, which typically 
indicates the sample was affected by analytical interference. In the historical RI/FS 
dataset, data that are N-qualified meet the primary identification criteria of the 
method, but do not meet the confirmation criteria, indicating the identification may 
be a false positive. In addition to uncertainty regarding chemical identification, 
N-qualified data also indicate some uncertainty in the reported concentration 
level (USEPA 1989). In the case of pesticides, total DDx (calculated as the sum of 
dichlorodiphenyldichloroethane [DDD], dichlorodiphenyldichloroethylene [DDE], and 
dichlorodiphenyltrichloroethane [DDT]) results are often JN qualified due to 
interferences with PCBs. 

• Elevated Reporting Limits. Appendix A3 of the RI/FS and USEPA RD guidance (USEPA 
2020b) describe considerations affecting the use of data with elevated reporting 
limits. Consistent with these documents, non-detect data with DLs that are elevated 
relative to Portland Harbor criteria will be evaluated for replacement via collection of 
additional data using a more sensitive analysis method. Until such data are collected, 
non-detect data with elevated DLs are retained in the Project Dataset. However, these 
non-detect data are excluded from frequency of exceedance and statistics tables to 
eliminate the perceived need for additional sampling and analysis based on 
non-detect results, which have inherent uncertainty in actual concentration.  

Additionally, in future RD and FS work, non-detect data with elevated DLs will be flagged as 
non-preferred. These data are not useful for setting boundaries for remedy considerations 
because the actual chemical concentration within these samples is unknown. 
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4.0 Summation Rules 

This section describes summation rules used for calculation of total results for comparison to 
Portland Harbor criteria applicable to each media. Summation rules for in-water media (sediment 
and riverbank soil) follow USEPA guidelines developed for Portland Harbor, while summation 
rules for uplands media (stormwater, groundwater, and uplands soil) follow JSCS guidelines for 
stormwater and other uplands data that may be a source of contamination to Portland Harbor.  

4.1 SUMMED ANALYTE RESULTS FOR SEDIMENT AND RIVERBANK SOIL 

Total analyte results were calculated for each chemical with a Portland Harbor cleanup level in 
ROD Table 17, which includes total results with criteria in ROD Table 21. Other total analyte 
results described in the RI/FS were not recalculated or retained in the project database. General 
and analyte class-specific summation rules applicable to in-water media (i.e., sediment and 
riverbank soil) and uplands media (i.e., uplands soil, stormwater, and groundwater) are described 
in the sections that follow. 

4.1.1 General Sum Rules 

Calculation of results for summed analytes was performed consistent with the USEPA Program 
Data Management Plan for the Portland Harbor Superfund Site (USEPA 2020a). In general:  

1. Calculated totals are the sum of all detected component analyte results and the sum 
of all non-detect results at one-half of the DL value.  

2. If no component analytes are detected in a sample, the greatest DL is used as the 
result. The result is assigned a “U” qualifier and flagged as non-detect. 

3. Analytes not detected within a dataset for a given medium are excluded from sums 
(assumed to be absent and treated as zero). Analytes that are assumed to be absent 
are still counted when determining the minimum number of component analytes 
present in a sample.  

Table A.2 lists the expected number of component analytes for calculating the summed analyte 
result for each summed analyte with Portland Harbor criteria. If the number of component 
analytes reported is limited, the total was given an “A” qualifier.  

If the number of component analytes reported in a sample is less than the minimum number of 
analytes listed in Table A.2 for that medium, the total was not calculated. An exception was made 
for summed analyte results reported in the historical (RI/FS) dataset: many total results are 
present in the historical dataset without their associated component analyte results. These 
historical results were maintained in the Project Dataset but were given a “T” qualifier and can 
be distinguished by their CAS number.  

Various sums that are not necessary for comparison to Portland Harbor criteria were also present 
in the original data sources that comprise the Project Dataset. These sums were removed from 
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the Project Dataset when the analyte name may be confused with a sum required for comparison 
to criteria. The sums that remain in the Project Dataset (e.g., PCB homolog totals) were retained 
as originally presented, and were not recalculated. 

4.1.2 Polychlorinated Biphenyls 

The total PCBs result for comparison to Portland Harbor criteria can be calculated as either the 
sum of Aroclors or the sum of PCB congeners. Summation methods for each of these two 
calculations are described below. 

4.1.2.1 Total Polychlorinated Biphenyls as Aroclors 

The following summation procedure was followed to calculate the total PCB result for each 
sample analyzed for PCBs using an Aroclor analysis method. The total PCBs result for each sample 
is calculated as the simple sum of concentrations of all detected Aroclor results; non-detect 
Aroclor results are summed using a value of one-half the detection limit following general sum 
rules. Qualifiers were assigned according to general sum rules. 

4.1.2.2 Total Polychlorinated Biphenyls as Congeners  

The following summation procedure was followed to calculate the total PCB result for each 
sample analyzed for PCBs using a congener analysis method. 

Results for coeluting congeners were counted as a singular analyte result when performing the 
total PCB sum. Each of the congeners in the coelution were counted individually when 
determining whether the minimum number of component analytes were present in the sample 
to either perform the total PCB sum or whether the calculated total PCB result should be assigned 
an “A” qualifier.  

The following PCB congeners were not detected in any sample for the indicated media: 

• Sediments: PCB-014 and PCB-080 

• Riverbank soil: PCB-112, PCB-106, PCB-160, and PCB-161 

Non-detect results for these congeners are not excluded from sums calculated for the project: 
both PCB-014 and PCB-080 are present in Appendix A, Table 1 of USEPA’s Program Data 
Management Plan, listing detected analytes in sediment. Appendix A, Table 3 of USEPA’s Program 
Data Management Plan does not list specific PCB congeners, so all congener results were 
assumed to be valid. 

4.1.3 Dioxins/Furans  

The following summation procedure was followed to calculate the total dioxin/furan TEQ for each 
sample. Results for all 17 dioxin/furan congeners were multiplied by their toxic equivalent 
factors (TEFs)6 to get a TEQ result for each congener. Dioxin/furan TEFs are listed in Table A.3. 

 
6  Dioxin/furan TEF values are the 2005 World Health Organization consensus TEF values for mammals 

(Van den Berg et al. 2006).  
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TEQ results for detected congeners were summed using simple addition. Non-detected 
congeners were multiplied by their TEF, then by ½, and finally added to the sum of detected 
results. Qualifiers for the summed result were assigned following the general sum rules.  

All 17 dioxin/furan congeners were detected at least once in the Project Dataset; therefore, there 
were no congeners that were assumed to be equal to zero (excluded from the dioxin/furan TEQ 
sum). 

If none of the 17 dioxins/furans were detected in a sample, the DLs for each congener were 
multiplied by their respective TEFs and the maximum individual TEQ result was used as the total 
dioxin/furan TEQ result (the other individual results were excluded). A U qualifier was then added 
to the total, and the result was flagged as non-detect.  

4.1.4 Polycyclic Aromatic Hydrocarbons  

Criteria were developed both for cPAHs and for non-carcinogenic effects from total PAHs. All PAH 
component analytes necessary for calculation of these sums were detected at least once in the 
riverbank soil and sediment datasets. That is, all analytes are assumed to be present when 
calculating sums according to general Portland Harbor summation rules. 

In uplands media, criteria were developed both for cPAHs and for non-carcinogenic effects from 
total PAHs. Although only cPAHs were retained as a sediment recontamination potential 
chemical and presented in report tables, total PAH sums for uplands media were also calculated 
and stored in the database. 

4.1.4.1 Carcinogenic Polycyclic Aromatic Hydrocarbons 

The following summation procedure was followed to calculate the total cPAH TEQ for each 
sample. Results for all seven cPAHs were multiplied by their TEFs7 to get a TEQ result for each 
component analyte. cPAH TEFs are listed in Table A.4. Detected TEQ results were summed using 
simple addition. Non-detect results were multiplied by their TEF, then by ½, and finally added to 
the sum of detected results. Qualifiers for the summed result were assigned following the general 
sum rules.  

If none of the cPAH component analytes were detected in a sample, the DLs were multiplied by 
their respective TEF and the maximum individual value was used as the cPAH TEQ result. A 
U qualifier was then added to the total, and the result was flagged as non-detect.  

Results for benzo(b)fluoranthene and benzo(k)fluoranthene were used preferentially in cPAH 
TEQ calculations when available. Exceptions occurred when samples in the source dataset were 
missing results for benzo(b)fluoranthene and benzo(k)fluoranthene as individual component 
analytes: 

• If the sample had results for total benzofluoranthenes, the total benzofluoranthenes 
result was multiplied by the TEF for benzo(b)fluoranthene and used in the sum. This 

 
7  cPAH TEF values are listed in Table F2-6 of Appendix F in the Portland Harbor Final RI Baseline Human Health Risk 

Assessment; primary source is USEPA 1993. 
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approach is conservative, because the TEF for benzo(b)fluoranthene is greater than 
the TEF for benzo(k)fluoranthene.  

• If the sample had results for benzo(j,k)fluoranthene (rather than 
benzo(k)fluoranthene), the result for benzo(j,k)fluoranthene was multiplied by the 
TEF for benzo(k)fluoranthene and used in the sum. 

4.1.4.2 Total Polycyclic Aromatic Hydrocarbons 

Total PAHs is calculated as the sum of total low molecular weight PAHs (LPAHs) and total high 
molecular weight PAHs (HPAHs). If both HPAH and LPAH results were non-detect, the total PAHs 
result was also non-detect and given a “U” qualifier. In this case, the maximum individual value 
was used as the total PAHs result. 

Total LPAHs is calculated as the sum of 2-methylnaphthalene, acenaphthene, acenaphthylene, 
anthracene, fluorene, naphthalene, and phenanthrene. Total LPAHs results were calculated and 
assigned qualifiers following the general sum rules. 

Total LPAHs stormwater results stored in the project database are not directly comparable to 
ODEQ stormwater screening criteria listed in ODEQ’s 2020 Proposed Source Control Decision 
(ODEQ 2020). ODEQ’s 2020 Proposed Source Control document specifies that total LPAH sums 
be calculated as the sum of the seven PAHs listed above, in addition to 1-methylnaphthalene.  

Total HPAHs is calculated as the sum of fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, 
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. Summed results were calculated and 
assigned qualifiers following the general sum rules, with the following caveats: 

• If results were reported as total benzofluoranthenes, rather than individual 
benzo(b)fluoranthene and benzo(k)fluoranthene results, the total benzofluoranthene 
result was used in the sum and was counted as two analytes when calculating the 
number of HPAH component analytes in the sample.  

• If results were reported as benzo(j,k)fluoranthene, rather than benzo(k)fluoranthene, 
the benzo(j,k)fluoranthene result was used in the sum and counted as an analyte 
when calculating the number of HPAH component analytes in the sample.  

4.1.5 Pesticides 

Portland Harbor sediment and riverbank soil criteria were developed for organochlorine 
pesticides that are persistent in the environment. Five analytes for which criteria were developed 
are the sum of individual component analytes: total chlordanes; DDT and its derivatives DDD and 
DDE; and the sum of DDE, DDD, and DDT, which is referred to as DDx. Summation methods for 
each of these two calculations are described below. 
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4.1.5.1 Total DDD, Total DDE, and Total DDT 

Each of these three summed analytes is calculated as the sum of its isomer pairs. Total DDT, total 
DDD, and total DDE were calculated as the sum of 2,4’-DDT and 4,4’-DDT, 2,4’-DDD and 4,4’-DDD, 
and 2,4’-DDE and 4,4’-DDE, respectively. Sums and qualifiers were assigned using the general 
sum rules.  

If results for a single isomer were reported in a sample, the total DDD, total DDE, or total DDT 
result was equivalent to the concentration reported for the isomer. The qualifier assigned to the 
total result is equivalent to the qualifier reported for the isomer. 

4.1.5.2 Total DDx 

Total DDx was calculated as the sum of six DDx isomers: 2,4’-DDD, 2,4’-DDE, 2,4’-DDT, 4,4’-DDD, 
4,4’-DDE, and 4,4’-DDT. Summed results were calculated and assigned qualifiers following the 
general sum rules, with the following caveats: 

• In riverbank soil, two DDx isomers were not detected in any sample: 2,4’-DDD and 
2,4’-DDE. However, since a relatively small number of riverbank soil samples were 
collected and these analytes are present in sediment within the Project Area, these 
analytes were included in the total DDx sum. 

• In stormwater, samples with results for only these three isomers were not “A” 
qualified, because they contain all of the component analytes expected by ODEQ. 
ODEQ’s 2020 Proposed Source Control Decision states calculation of total DDx is 
performed using simple addition of the 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT isomer 
results.  

4.1.5.3 Total Chlordanes 

Total chlordanes is calculated as the sum of alpha- or cis-chlordane, gamma- or trans-chlordane, 
beta-chlordane, cis- and trans-chlordane, oxychlordane, cis-nonachlor, and trans-nonachlor. 
Technical chlordane results were not included in any sum and are not compared to criteria 
developed for total chlordanes. 

Summed results were calculated and assigned qualifiers following the general sum rules, with the 
following caveat:  

• Stormwater samples with results for only alpha- and gamma-chlordane were not “A” 
qualified, because they contain all of the component analytes expected by ODEQ. In 
ODEQ’s 2020 Proposed Source Control Decision, calculation of total chlordanes in 
stormwater is performed using simple addition of alpha- and gamma-chlordane.  

In riverbank soil, total chlordane and the component analytes required to calculate the sum were 
not detected in any sample. 
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Table A.1

Analyte Name in USEPA 
ROD (USEPA 2017) (1) Floyd|Snider CAS Number Description

T_PCB (U=1/2)

T_PCB (U=0)
Historical total PCB result; component 

analyte data not available.
T_PCBCg (U=1/2)

T_PCBCg (U=1/2) T_PCB (U=1/2)
Preferred total PCBs result in each sample, 
consistent with preferred flags described 

in Appendix A Section 3.1.2.
T_Clrdn (U=1/2)

T_Clrdn (U=0)
Historical total LPAH result; component 

analyte data not available.
Total DDD T_DDD (U=1/2)
Total DDE T_DDE (U=1/2)
Total DDT T_DDT (U=1/2)
Total DDx T-DDx (U=1/2)

Total cPAHs T_cPAH_TEQ (U=1/2)
Total HPAHs T_HPAH (U=1/2)
Total LPAHs T_LPAH (U=1/2)

Total LPAHs T_LPAH (U=0)
Historical total LPAH result; component 

analyte data not available.
Total PAHs T_PAH (U=1/2)

Dioxin/Furan TEQ T_DF_TEQ (U=1/2)
Notes:

1 Floyd|Snider calculated sums necessary to compare data to sediment and riverbank soil criteria listed in Tables 17 and 21 of the ROD. Other summed analytes are not listed.
2

Abbreviations:
CAS Chemical Abstracts Service LPAH Low molecular weight polycyclic aromatic hydrocarbon

cPAH Carcinogenic polycyclic aromatic hydrocarbon ROD Record of Decision
DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl
DDT Dichlorodiphenyltrichloroethane TEQ Toxic equivalent
DDx Calculated as sum of DDD, DDE, and DDT USEPA U.S. Environmental Protection Agency

HPAH High molecular weight polycyclic aromatic hydrocarbon

Total PCBs

Total Chlordanes

Analyte names stored in Floyd|Snider database for the River Mile 3.5 East Remedial Design project dataset. For analytes with U=0 stored in the analyte name (representing historical 
sums), results are reported as U=1/2 in data figures and tables. 

Analyte Class

PCBs

Pesticides

PAHs

Dioxins/Furans

Floyd|Snider Analyte Name  (2)

Total PCB Aroclors (U=1/2)

Total PCB Aroclors (U=0)

Total PCB Congeners (U=1/2)

Total PCBs (U=1/2)

Total Chlordanes (U=1/2)

Total Chlordanes (U-0)

Total DDD (U=1/2)

Total LPAH (U=1/2)

Total LPAH (U=0)

Total PAH (U=1/2)
Dioxin/Furan TEQ (U=1/2)

Total DDE (U=1/2)
Total DDT (U=1/2)
Total DDx (U=1/2)
cPAH TEQ (U=1/2)

Total HPAH (U=1/2)



Table A.2
Minimum Number of Component Analytes Required for Calculation of Total Results (1)

River Mile 3.5 East Remedial Design

Chemical Name Expected Analytes
"A" Qualify 
(Limited) (2) Do Not Sum

Total PCB Aroclors  7 or 9 <7 <2
Total PCB Congeners  209 (3) <150 <100

Total DDx  6 <6 ‐‐
Total DDD  2 <2 ‐‐
Total DDE  2 <2 ‐‐
Total DDT  2 <2 ‐‐

Total Chlordanes  5 <5 ‐‐
Total HPAHs  10 <10 <5
Total LPAHs  7 <7 <3
Total PAHs  17 <17 <10
Total cPAHs  7 <7 <3

Dioxin/Furan TEQ 17 <17 <10

‐‐ Not applicable.
1

2
3

cPAH Carcinogenic polycyclic aromatic hydrocarbon
DDD Dichlorodiphenyldichloroethane
DDE Dichlorodiphenyldichloroethylene
DDT Dichlorodiphenyltrichloroethane
DDx Calculated as the sum of DDD, DDE, and DDT

HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl
TEQ Toxic equivalent

USEPA U.S. Environmental Protection Agency

Analyte Group

Abbreviations: 

Notes: 

Dioxins/Furans

PAHs

Pesticides

PCBs

Data in this table follow RI/FS rules for determining the minimum number of reportable analyte results for calculating 
totals  (Table A‐2 of Appendix C of USEPA's Program Data Management Plan; USEPA 2020a). 

Some PCB congeners coelute and are reported in a coeluting group (e.g., PCB‐108/124). Each congener in the 
coeluting group is counted as an individual analyte.

Qualify calculated total result for the sample with an "A" qualifier if the number of reportable results is limited.
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Table A.3
Dioxin/Furan and Dioxin-Like PCB Congener Toxic Equivalent Factors (1)

River Mile 3.5 East Remedial Design

TEF
1
1
0.1
0.1
0.1
0.01
0.0003
0.1
0.03
0.3
0.1
0.1
0.1
0.1
0.01
0.01
0.0003
0.0001
0.0003
0.00003
0.00003
0.00003
0.00003
0.1

0.00003
0.00003
0.00003
0.03

0.00003
‐‐
‐‐

‐‐ Not applicable
1

Abbreviations:
HpCB Heptachlorobiphenyl PeCB Pentachlorobiphenyl

HpCDD Heptachlorodibenzo‐p‐dioxin PeCDD Pentachlorodibenzo‐p‐dioxin
HpCDF Heptachlorodibenzofuran PeCDF Pentachlorodibenzofuran
HxCB Hexachlorobiphenyl PCB Polychlorinated biphenyl

HxCDD Hexachlorodibenzo‐p‐dioxin TCB Tetrachlorobiphenyl
HxCDF Hexachlorodibenzofuran TCDD Tetrachlorodibenzo‐p‐dioxin
OCDD Octachlorodibenzodioxin TCDF Tetrachlorodibenzofuran
OCDF Octachlorodibenzofuran TEF Toxic equivalent factor

2,2’,3,4,4’,5,5’‐HpCB (PCB‐180)

3,3’,4,4’,5‐PeCB (PCB‐126)
2,3,3’,4,4’,5’‐HxCB (PCB‐156)
2,3,3’,4,4’,5‐HxCB (PCB‐157)
2,3’,4,4’,5,5’‐HxCB (PCB‐167)
3,3’,4,4’,5,5’‐HxCB (PCB‐169)

2,3,4,4’,5‐PeCB (PCB‐114)
2,3’,4,4’,5‐PeCB (PCB‐118)
2’,3,4,4’,5‐PeCB (PCB‐123)

2,3,3’,4,4’,5,5’‐HpCB (PCB‐189)
2,2’,3,3’,4,4’,5‐HpCB (PCB‐170)

1,2,3,4,7,8,9‐HpCDF
OCDF

3,3’,4,4’‐TCB (PCB‐77)
3,4,4',5‐TCB (PCB‐81)

2,3,3’,4,4’‐PeCB (PCB‐105)

1,2,3,4,7,8‐HxCDF
1,2,3,7,8,9‐HxCDF
1,2,3,6,7,8‐HxCDF
2,3,4,6,7,8‐HxCDF
1,2,3,4,6,7,8‐HpCDF

PCBs

Dioxins/Furans

Analyte Group

Notes: 

World Health Organization 2005 TEF values for mammals (Van den Berg et al. 2006).

Compound
2,3,7,8‐TCDD

1,2,3,7,8‐PeCDD
1,2,3,4,7,8‐HxCDD
1,2,3,7,8,9‐HxCDD
1,2,3,6,7,8‐HxCDD
1,2,3,4,6,7,8‐HpCDD

OCDD
2,3,7,8‐TCDF

1,2,3,7,8‐PeCDF
2,3,4,7,8‐PeCDF
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Table A.4
Carcinogenic Polycyclic Aromatic Hydrocarbon Toxic Equivalent Factors (1)

River Mile 3.5 East Remedial Design

TEF
0.1
1
0.1
0.01
0.001
1
0.1
0.1
0.01

1

2

cPAH Carcinogenic polycyclic aromatic hydrocarbon
TEF Toxic equivalent factor 

USEPA U.S. Environmental Protection Agency

Benzo(j+k)fluoranthene
Notes:

TEF values are based on those in USEPA's 1993 Provisional Guidance 
for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons 
EPA/600/R‐93/089.

Abbreviations:

If results are reported as total benzofluoranthenes rather than as 
individual isomers, the total benzofluoranthenes result is multiplied 
by the TEF for benzo(b)fluoranthene for use in calculating the total 

Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3‐c,d)pyrene
Benzo(b+k)fluoranthene

Analyte
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene (2)

Benzo(k)fluoranthene
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Table B.1

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Willamette River Channel Deepening (USACE 1997)
Outside Project Area WLR0797121314WRBC12 7/24/1997 0–23 cm 2.6 J 0.22 21 12 0.070 79 35

Portland Harbor Sediment Investigation (Weston 1998)
Project Area WR-WSI98SD0020 9/18/1997 0–10 cm 6.0 0.20 15 5.0 0.010 U 66
Project Area WR-WSI98SD0040 9/18/1997 0–10 cm 5.0 0.20 22 9.0 0.020 70 16 37 UJ
Project Area WR-WSI98SD0060 9/18/1997 0–10 cm 5.0 U 0.40 46 12 0.080 110
Project Area WR-WSI98SD0070 9/18/1997 0–10 cm 5.0 U 0.30 43 9.0 0.050 93
Project Area WR-WSI98SD0080 9/18/1997 0–10 cm 5.0 U 0.60 65 20 0.080 230
Project Area WR-WSI98SD0090 9/18/1997 0–10 cm 5.0 U 0.30 41 9.0 0.050 91
Project Area WR-WSI98SD0100 9/18/1997 0–10 cm 5.0 U 0.30 45 9.0 0.050 96
Project Area WR-WSI98SD0120 9/18/1997 0–10 cm 4.0 U 0.20 62 6.0 0.030 180 47,000 39 U
Project Area WR-WSI98SD0130 9/18/1997 0–10 cm 5.0 0.40 46 9.0 0.060 95
Project Area WR-WSI98SD0140 9/18/1997 0–10 cm 5.0 U 0.40 43 10 0.060 98

International Terminals Sediment Sampling Event (Schnitzer Steel Industries 1998)
Project Area WLCITH98SD01SD01 8/18/1998 0–15 cm 110
Project Area WLCITH98SD02SD02 8/18/1998 0–15 cm 120
Project Area WLCITH98SD03SD03 8/18/1998 0–15 cm 200
Project Area WLCITH98SD11SD11 8/18/1998 0–15 cm 3.0 0.20 U 30 12 0.070 62 110
Project Area WLCITH98SD12SD12 8/18/1998 0–15 cm 4.0 0.30 36 24 0.060 100 170

LWG Round 1 RI Field Investigations (USEPA 2016a)
Project Area LWG0103B030SDS015C00 10/11/2002 0–15 cm 1.9 0.040 14 6.9 0.050 U 56 7.7 U
Project Area LWG0103R003SDS015C10 10/17/2002 0–15 cm 4.0 0.090 20 12 0.060 U 75 9.04 J
Project Area LWG0103R003SDS015C20 10/17/2002 0–15 cm 4.5 0.14 24 12 0.070 U 89 28
Project Area LWG0103R003SDS015C31 10/17/2002 0–15 cm 4.9 0.095 20 13 0.060 U 71 21

Outside Project Area LWG0103R004SDS015C11 10/18/2002 0–15 cm 3.6 0.36 33 24 0.085 150 38.8 699 J
Project Area LWG0103R004SDS015C20 10/18/2002 0–15 cm 3.2 0.35 23 23 0.050 U 130 22.3 270
Project Area LWG0103R004SDS015C30 10/18/2002 0–15 cm 3.2 0.25 45 22 0.060 U 130 27.6 130
Project Area LWG0103R005SDS015C00 10/24/2002 0–15 cm 7.8 0.90 78 52 J 0.090 J 370 57 3,340 J
Project Area LWG0103R034SDS015C00 11/12/2002 0–15 cm 2.1 0.060 16 5.3 UJ 0.050 UJ 58 24

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04UP01UP0101 3/12/2004 0–30 cm 3.8 0.34 24 J 34 0.13 95 J 80 J
Outside Project Area WLCT4C04VC01VC0101 3/16/2004 0–30 cm 3.8 0.46 44 J 23 0.094 110 J 280

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-G073 7/27/2004 0–28 cm 3.4 0.11 15 7.2 0.021 68 28
Project Area LW2-G074 7/27/2004 0–26 cm 2.8 0.12 14 6.0 0.018 J 66 12 U
Project Area LW2-G075-1 8/2/2004 0–28 cm 2.7 0.16 24 9.1 0.036 78 5.7 UJ
Project Area LW2-G075-2 8/2/2004 0–28 cm 3.1 0.20 28 12 0.041 91 6.3 UJ
Project Area LW2-G078 7/28/2004 0–22 cm 2.6 J 0.13 16 6.5 0.019 J 66 0.53 J 24
Project Area LW2-G079 7/28/2004 0–24 cm 2.3 J 0.19 21 8.1 0.037 J 62 0.23 U 2.5 U
Project Area LW2-G080 7/28/2004 0–24 cm 3.2 J 0.25 17 21 0.016 J 140 2.3 66

Outside Project Area LW2-G081 7/27/2004 0–29 cm 3.4 0.30 44 15 0.070 120 24 J
Project Area LW2-G082 8/2/2004 0–27 cm 1.8 0.12 20 8.7 0.036 79 46 190 J
Project Area LW2-G083 7/28/2004 0–24 cm 3.1 J 0.29 30 15 0.063 J 110 83 81
Project Area LW2-G084 8/2/2004 0–29 cm 3.0 0.27 33 18 0.073 130 37 230 J
Project Area LW2-G085 7/28/2004 0–27 cm 4.6 J 0.97 98 76 0.17 J 470 71 1,900
Project Area LW2-G086 8/2/2004 0–28 cm 3.5 0.53 38 20 0.079 140 89 307

LW2-G085
LW2-G086

LWG0103R034SDS015C00

WLCT4C04UP01
WLCT4C04VC01

LWG0103R003SDS015C30
LWG0103R004SDS015C10
LWG0103R004SDS015C20
LWG0103R004SDS015C30
LWG0103R005SDS015C00

WLCITH98SD12

LWG0103B030SDS015C00
LWG0103R003SDS015C10
LWG0103R003SDS015C20

Polychlorinated 
Biphenyls

WR-WSI98SD002
WR-WSI98SD004
WR-WSI98SD006
WR-WSI98SD007

LW2-G083
LW2-G084

WLR0797121314

Location

LW2-G073
LW2-G074
LW2-G075
LW2-G075-2
LW2-G078
LW2-G079
LW2-G080
LW2-G081
LW2-G082

WLCITH98SD01
WLCITH98SD02
WLCITH98SD03
WLCITH98SD11

WR-WSI98SD008
WR-WSI98SD009
WR-WSI98SD010
WR-WSI98SD012
WR-WSI98SD013
WR-WSI98SD014
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Table B.1

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Polychlorinated 
Biphenyls

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-G087 8/2/2004 0–28 cm 3.4 0.56 34 17 0.060 130 46 380 J
Project Area LW2-G088 8/2/2004 0–29 cm 3.7 0.34 49 22 0.084 160 340 270 J
Project Area LW2-G089 7/28/2004 0–26 cm 3.0 J 0.29 22 44 0.029 J 140 18 270
Project Area LW2-G090 8/2/2004 0–29 cm 3.8 0.56 49 31 0.11 190 92 617
Project Area LW2-G091 8/2/2004 0–28 cm 3.5 0.41 50 29 0.11 190 220 220 J
Project Area LW2-G092 7/28/2004 0–27 cm 9.2 J 2.9 120 59 0.085 J 720 23 3,490
Project Area LW2-G093 10/21/2004 0–25 cm 5.1 0.87 67 110 0.28 300 88 2,160
Project Area LW2-G094 10/21/2004 0–24 cm 6.3 1.3 130 200 0.34 630 230 1,500
Project Area LW2-G096 8/3/2004 0–25 cm 5.0 J 0.22 26 43 0.049 120 13 258
Project Area LW2-G098 7/28/2004 0–29 cm 3.1 J 0.30 41 14 0.063 J 120 17 25 J
Project Area LW2-G099 8/3/2004 0–29 cm 3.9 J 0.46 68 28 0.092 170 48 320 J
Project Area LW2-G103 8/3/2004 0–27 cm 3.3 J 0.23 39 15 0.065 110 9.2 66.2
Project Area LW2-G104 7/28/2004 0–27 cm 3.1 J 0.32 39 16 0.068 J 120 37
Project Area LW2-G106 8/3/2004 0–29 cm 3.6 J 0.51 66 25 0.072 180 24 280 J
Project Area LW2-G108 8/5/2004 0–29 cm 2.8 J 0.26 41 14 0.074 100 27
Project Area LW2-G109 8/3/2004 0–28 cm 4.0 J 0.73 52 27 0.085 240 84 219
Project Area LW2-G111 7/28/2004 0–24 cm 16 J 3.5 220 120 0.28 J 1,900 35 1,700
Project Area LW2-B008 7/30/2004 0–15 cm 2.6 0.076 12 9.8 0.0090 J 64
Project Area LW2-C067-A 11/2/2004 0–30 cm
Project Area LW2-C078-A 10/21/2005 0–30 cm
Project Area LW2-C079-A 10/20/2005 0–30 cm
Project Area LW2-C080-A 10/20/2005 0–30 cm
Project Area LW2-C082-A1 10/20/2005 0–30 cm 200
Project Area LW2-C082-A2 10/20/2005 0–30 cm 39
Project Area LW2-C083-A 10/20/2005 0–30 cm
Project Area LW2-C084-A 10/21/2005 0–30 cm
Project Area LW2-C087-A 10/21/2005 0–30 cm
Project Area LW2-C088-A 10/20/2005 0–30 cm
Project Area LW2-C089-A 10/25/2005 0–30 cm
Project Area LW2-C090-A 10/20/2005 0–30 cm
Project Area LW2-C091-A 10/20/2005 0–30 cm
Project Area LW2-C092-A 10/25/2005 0–30 cm
Project Area LW2-C093-A 10/20/2004 0–30 cm 6.3 1.3 130 310 0.42 410 41 4,340
Project Area LW2-C094-A 10/20/2005 0–30 cm
Project Area LW2-C096-A 10/24/2005 0–30 cm
Project Area LW2-C099-A 10/24/2005 0–30 cm 105
Project Area LW2-C103-A 10/25/2005 0–30 cm
Project Area LW2-C106-A 10/25/2005 0–30 cm 4.7 0.39 50 19 0.078 130 16 57.2
Project Area LW2-C109-A 10/25/2005 0–30 cm 3.5 0.35 85 17 J 0.27 130 15 72 J
Project Area LW2-C111-A2 11/3/2004 0–30 cm 300 J
Project Area LW2-C112-A 11/2/2004 0–30 cm
Project Area LW2-G055 7/27/2004 0–29 cm 3.6 0.30 32 15 0.053 110 23

Outside Project Area LW2-G056 7/27/2004 0–27 cm 3.1 0.21 22 8.9 0.035 84 2.5 U
Project Area LW2-G058 7/27/2004 0–29 cm 2.8 0.27 27 13 0.042 110 26 J
Project Area LW2-G059 7/27/2004 0–22 cm 3.0 0.090 12 12 0.012 J 56 11
Project Area LW2-G061 7/27/2004 0–29 cm 3.6 0.30 34 15 0.25 110 20

LW2-G058
LW2-G059
LW2-G061

LW2-C109
LW2-C111-2
LW2-C112
LW2-G055
LW2-G056

LW2-C094
LW2-C096
LW2-C099
LW2-C103
LW2-C106

LW2-C089
LW2-C090
LW2-C091
LW2-C092
LW2-C093

LW2-C082-2
LW2-C083
LW2-C084
LW2-C087
LW2-C088

LW2-C067
LW2-C078
LW2-C079
LW2-C080
LW2-C082

LW2-G106
LW2-G108
LW2-G109
LW2-G111
LW2-B008

LW2-G096
LW2-G098
LW2-G099
LW2-G103
LW2-G104

LW2-G090
LW2-G091
LW2-G092
LW2-G093
LW2-G094

LW2-G087
LW2-G088
LW2-G089
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Polychlorinated 
Biphenyls

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-G062 7/27/2004 0–20 cm 9.7 0.14 16 16 0.032 66 15
Project Area LW2-G065 8/5/2004 0–29 cm 3.3 J 0.27 35 14 0.054 100 26 J
Project Area LW2-G067 7/27/2004 0–23 cm 2.9 0.53 33 19 0.060 100 43
Project Area LW2-G068 8/5/2004 0–28 cm 3.4 J 0.33 39 16 0.071 120 30 J

Outside Project Area LW2-G069 7/27/2004 0–29 cm 3.0 0.27 31 13 0.20 99 17 J
Project Area LW2-G071 8/2/2004 0–27 cm 3.5 0.17 25 28 0.053 91 71
Project Area LW2-G112 8/3/2004 0–29 cm 4.2 J 0.80 62 84 0.097 270 14 274

Outside Project Area LW2-G519-1 8/16/2004 0–29 cm 4.2 0.46 47 19 J 0.071 150 55.4
Outside Project Area LW2-G519-2 8/16/2004 0–29 cm 4.2 0.38 47 19 J 0.070 150 71

Project Area LW2-GBT004 12/15/2005 0–10 cm 5.1 0.076 17 6.5 J 0.022 80 1 U 2.09
Project Area LW2-GBT005 12/16/2005 0–10 cm 3.7 0.23 32 19 0.10 J 100 36 34.2
Project Area LW2-GBT006-1 12/16/2005 0–10 cm 3.4 0.22 23 14 0.080 J 110 11 48.8
Project Area LW2-GBT006-2 12/16/2005 0–10 cm 3.5 0.28 29 18 0.080 J 120 15 94.7

LWG Round 3 RI Field Investigations (USEPA 2016a)
Outside Project Area LW3-G611 11/27/2007 0–29 cm 3.6 0.29 J 34 12 0.066 96 38 J

Project Area LW3-G612-1 11/14/2007 0–30 cm 4.1 0.31 J 35 14 0.081 130 28 JN
Project Area LW3-G612-2 11/14/2007 0–30 cm 3.5 0.29 J 30 12 0.057 120 16 J
Project Area LW3-G613 12/5/2007 0–30 cm 3.5 0.32 39 15 0.067 120 26
Project Area LW3-G614 11/27/2007 0–30 cm 3.9 0.23 J 37 11 0.073 100 220 J

Outside Project Area LW3-G617 11/27/2007 0–29 cm 3.8 0.22 J 33 11 0.090 100 25 J
Outside Project Area LW3-G618 11/27/2007 0–30 cm 3.5 0.27 J 37 J 13 0.068 94 17.2 J
Outside Project Area LW3-G620 11/27/2007 0–28 cm 4.4 0.23 J 44 12 0.062 94 11.7 J

Project Area LW3-G784 11/28/2007 0–30 cm 4.5 0.28 40 14 0.11 110 54 J
Project Area LW3-GSP03E 10/16/2007 0–19 cm 3.7 0.41 24 28 0.044 150 9.4 32.4 J

Northwest Pipe & Casing, International Terminals Slip Sediment Data (CH2M Hill 2009)
Project Area WLCITG08SED01-0-A 7/10/2008 0–15 cm 0.20 790 3,700 JN
Project Area WLCITG08SED02-0-A 7/10/2008 0–15 cm 0.16 510 840
Project Area WLCITG08SED03-0-A 7/10/2008 0–15 cm 0.037 260 200 J
Project Area WLCITG08SED04-0-A 7/10/2008 0–15 cm 0.13 340 480
Project Area WLCITG08SED05-0-A 7/11/2008 0–15 cm 0.075 150 200 J
Project Area WLCITG08SED06-0-A 7/11/2008 0–15 cm 0.070 150 160 J
Project Area WLCITG08SED07-0-A 7/11/2008 0–15 cm 0.038 110 100 J
Project Area WLCITG08SED08-0-A 7/11/2008 0–15 cm 0.067 140 160 J
Project Area WLCITG08SED09-0-A 7/11/2008 0–15 cm 0.13 230 510 J
Project Area WLCITG08SED10-0-A 7/24/2008 0–15 cm 0.18 240 770
Project Area WLCITG08SED11-0-A 7/24/2008 0–15 cm 0.14 220 590
Project Area WLCITG08SED12-0-A 7/24/2008 0–15 cm 0.045 69 8.1 U
Project Area WLCITG08SED13-0-A 7/24/2008 0–15 cm 0.032 76 51
Project Area WLCITG08SED14-0-A 7/25/2008 0–15 cm 0.29 510 710

WLCITG08SED13
WLCITG08SED14

WLCITG08SED08
WLCITG08SED09
WLCITG08SED10
WLCITG08SED11
WLCITG08SED12

WLCITG08SED03
WLCITG08SED04
WLCITG08SED05
WLCITG08SED06
WLCITG08SED07

LW3-G784
LW3-GSP03E

WLCITG08SED01
WLCITG08SED02

LW3-G613
LW3-G614
LW3-G617
LW3-G618
LW3-G620

LW2-GBT006-2

LW3-G611
LW3-G612-1
LW3-G612-2

LW2-G519
LW2-G519-2
LW2-GBT004
LW2-GBT005
LW2-GBT006-1

LW2-G067
LW2-G068
LW2-G069
LW2-G071
LW2-G112

LW2-G062
LW2-G065
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Polychlorinated 
Biphenyls

Location
Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)

Project Area PDI-SG-B059-BL1 4/6/2018 0–29 cm 4.6 0.22 26 8.3 0.036 86 2.7 6.4
Outside Project Area PDI-SG-B061-BL1 4/5/2018 0–30 cm 5.1 0.32 37 11 0.040 UJ 100 14 8.8

Project Area PDI-SG-B062-BL1 4/6/2018 0–19 cm 6.4 0.14 UJ 16 34 0.043 U 72 1.5 U 3.45
Project Area PDI-SG-B063-BL1 4/6/2018 0–28 cm 4.4 0.22 UJ 26 7.5 0.036 UJ 77 2.1 4.89
Project Area PDI-SG-B067-BL1 4/6/2018 0–30 cm 3.7 0.21 28 8.7 0.044 75 3.6 12.9
Project Area PDI-SG-B068-BL1 4/6/2018 0–30 cm 5.0 0.27 UJ 39 11 0.077 98 2.2 UJ 8.52
Project Area PDI-SG-B072-BL1 4/6/2018 0–30 cm 5.0 0.28 UJ 37 10 0.052 93 2.3 UJ 9.6
Project Area PDI-SG-B073-BL1 4/8/2018 0–27 cm 5.3 0.27 UJ 41 11 0.056 UJ 99 2.5 UJ 8.11
Project Area PDI-SG-B075-BL1 4/8/2018 0–26 cm 4.9 0.26 UJ 38 10 0.059 UJ 93 2.3 UJ 9.21
Project Area PDI-SG-B076-BL1 4/8/2018 0–28 cm 4.7 0.26 UJ 37 11 0.073 96 4.3 15.8
Project Area PDI-SG-B077-BL1 5/11/2018 0–27 cm 5.3 0.36 UJ 43 14 0.049 UJ 110 7.8 29.8
Project Area PDI-SG-B078-BL1 5/9/2018 0–22 cm 6.1 J 0.37 26 J 51 J 0.021 UJ 210 7.9 J 72.3
Project Area PDI-SG-B082-BL1 4/9/2018 0–26 cm 5.1 0.31 41 12 0.059 100 3.8 9.95
Project Area PDI-SG-B082-BL1-D 4/9/2018 0–26 cm 4.0 0.23 UJ 33 9.1 0.041 UJ 83 3.7 9.69
Project Area PDI-SG-B084-BL1 4/9/2018 0–19 cm 5.0 0.23 30 27 J 0.034 92 3.6 31.9

Outside Project Area PDI-SG-B086-BL1 4/9/2018 0–25 cm 5.3 0.26 UJ 40 11 0.053 UJ 100 2.6 7.71
Project Area PDI-SG-B087-BL1 4/9/2018 0–25 cm 4.4 0.30 36 10 0.046 UJ 91 6.9 9.12
Project Area PDI-SG-B089-BL1 4/9/2018 0–29 cm 4.6 0.16 UJ 37 10 0.039 UJ 90 2.9 12
Project Area PDI-SG-B094-BL1 4/9/2018 0–29 cm 4.5 0.28 UJ 38 12 0.058 100 14 26.1

Outside Project Area PDI-SG-B095-BL1 4/9/2018 0–30 cm 5.2 0.28 UJ 42 11 0.058 97 3.3 7.35
Outside Project Area PDI-SG-B097-BL1 4/10/2018 0–28 cm 5.7 0.30 UJ 45 12 0.10 110 5 9.79

Project Area PDI-SG-S023 5/4/2018 0–27 cm 37.7
Project Area PDI-SG-S024 5/10/2018 0–30 cm 41.8
Project Area PDI-SG-S025 5/10/2018 0–30 cm 26
Project Area PDI-SG-S026 5/10/2018 0–28 cm 48.5
Project Area PDI-SG-S027 5/10/2018 0–30 cm 562
Project Area PDI-SG-S028 5/9/2018 0–29 cm 20.5
Project Area PDI-SG-S029 5/8/2018 0–30 cm 96
Project Area PDI-SG-S030 5/8/2018 0–23 cm 322
Project Area PDI-SG-S031 5/8/2018 0–30 cm 700
Project Area PDI-SG-S031-D 5/8/2018 0–30 cm 714
Project Area PDI-SG-S032 5/8/2018 0–23 cm 46.9
Project Area PDI-SG-S035 5/4/2018 0–24 cm 132
Project Area PDI-SG-S040 5/2/2018 0–30 cm 66.1
Project Area PDI-SG-S041 5/2/2018 0–30 cm 26.1
Project Area PDI-SG-S043 5/2/2018 0–30 cm 63.2

Outside Project Area PDI-SG-S044 5/2/2018 0–30 cm 629
Project Area PDI-SC-S034-0TO1.8 7/20/2018 0–30 cm 47
Project Area PDI-SC-S036-0TO1.4 7/20/2018 0–30 cm 22

S043
S044
SC-S034
SC-S036

S031
S032
S035
S040
S041

S027
S028
S029
S030
S031

B097
S023
S024
S025
S026

B087
B089
B094
B095

B077
B078
B082
B082
B084

B073
B075
B076

B059
B061
B062
B063
B067

B086

B068
B072
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Polychlorinated 
Biphenyls

Location
Port of Portland Terminal 4 Pre-Remedial Design Investigation (Anchor QEA 2019)

Outside Project Area T4-PDI2019-SG66-190502 5/2/19 0–24 cm 0.419 J
Outside Project Area T4-PDI2019-SG67-190502 5/2/19 0–21 cm 20.5 J
Outside Project Area T4-PDI2019-SG68-190502 5/2/19 0–26 cm 0.178 J

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial action level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

T4-PDI2019-SG66
T4-PDI2019-SG67
T4-PDI2019-SG68
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Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30000/170000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth
Willamette River Channel Deepening (USACE 1997)

Outside Project Area WLR0797121314WRBC12 7/24/1997 0–23 cm 0.3 J 10 U 2 A 0.7 A 0.2 A 2.9 A 2 U 2 U 250 J 35 J 1,500 J
Portland Harbor Sediment Investigation (Weston 1998)

Project Area WR-WSI98SD0020 9/18/1997 0–10 cm 35 UJ 20 U 20 U 20 U
Project Area WR-WSI98SD0040 9/18/1997 0–10 cm 0.94 UJ 0.94 UJA 1.1 JA 0.84 JA 1 JA 2.9 JA 1.9 UJ 0.94 UJ 46 UJ 130 19 U 1,500
Project Area WR-WSI98SD0060 9/18/1997 0–10 cm 320 160 29 1,300 J
Project Area WR-WSI98SD0070 9/18/1997 0–10 cm 110 UJ 83 19 U 850
Project Area WR-WSI98SD0080 9/18/1997 0–10 cm 210 790 39 9,000 J
Project Area WR-WSI98SD0090 9/18/1997 0–10 cm 180 UJ 180 30 1,900 J
Project Area WR-WSI98SD0100 9/18/1997 0–10 cm 89 UJ 67 20 U 520
Project Area WR-WSI98SD0120 9/18/1997 0–10 cm 0.97 U 0.97 UA 1.4 JA 1.9 UA 1.9 UA 3.3 JA 1.9 U 0.97 U 70 UJ 180 19 U 1,000
Project Area WR-WSI98SD0130 9/18/1997 0–10 cm 1,200 UJ 150 19 U 1,000 J
Project Area WR-WSI98SD0140 9/18/1997 0–10 cm 110 UJ 190 19 U 1,300 J

International Terminals Sediment Sampling Event (Schnitzer Steel Industries 1998)
Project Area WLCITH98SD01SD01 8/18/1998 0–15 cm
Project Area WLCITH98SD02SD02 8/18/1998 0–15 cm
Project Area WLCITH98SD03SD03 8/18/1998 0–15 cm
Project Area WLCITH98SD11SD11 8/18/1998 0–15 cm 2 U 2 UA 5 JA 4 JA 2 UA 10 JA 2 U 3 U 200 700 5 U 3,500
Project Area WLCITH98SD12SD12 8/18/1998 0–15 cm 2 U 2 UA 2 UA 2 UA 2 UA 2 UA 2 U 3 U 400 240 5 U 1,600

LWG Round 1 RI Field Investigations (USEPA 2016a)
Project Area LWG0103B030SDS015C00 10/11/2002 0–15 cm 0.19 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.19 U 61 12 J 19 U 170 J
Project Area LWG0103R003SDS015C10 10/17/2002 0–15 cm 0.19 U 0.38 U 1.1 2.2 3.5 6.8 0.38 U 0.19 U 97 U 170 J 58 U 1,500 J
Project Area LWG0103R003SDS015C20 10/17/2002 0–15 cm 0.2 U 0.39 U 1.1 1.9 1.7 U 4.1 0.39 U 0.2 U 60 U 190 J 19 U 1,700 J
Project Area LWG0103R003SDS015C31 10/17/2002 0–15 cm 0.2 U 0.39 U 1.2 1.1 3 5.2 0.39 U 0.2 U 38 U 110 J 19 U 920 J

Outside Project Area LWG0103R004SDS015C11 10/18/2002 0–15 cm 0.2 U 2.9 U 3.1 U 5.5 UJ 7.4 U 7.4 UJ 1.2 U 0.32 U 7,150 220 J 19 U 1,700 J
Project Area LWG0103R004SDS015C20 10/18/2002 0–15 cm 0.19 U 2.2 U 1.8 U 3.9 U 6.5 U 6.5 U 2.8 U 0.32 U 9,700 140 J 20 U 1,100 J
Project Area LWG0103R004SDS015C30 10/18/2002 0–15 cm 0.2 U 1 U 1.3 U 2.3 U 4.7 U 4.7 U 1.7 U 0.2 U 19,000 U 110 J 20 U 870 J
Project Area LWG0103R005SDS015C00 10/24/2002 0–15 cm 0.2 U 21 UA 13 U 20 UJ 20 UJA 0.4 U 0.2 U 2,200 5,500 120 U 67,000 J
Project Area LWG0103R034SDS015C00 11/12/2002 0–15 cm 0.19 U 0.38 U 0.38 U 0.38 U 0.38 UJ 0.38 UJ 0.38 U 0.19 U 26 14 J 20 U 160 J

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04UP01UP0101 3/12/2004 0–30 cm 15 3.2 U 4.8 21 62 460 82 5,000
Outside Project Area WLCT4C04VC01VC0101 3/16/2004 0–30 cm 5.8 7.2 17 J 30 J 1,400 320 22 2,500

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-G073 7/27/2004 0–28 cm 0.155 J 0.24 J 0.42 JN 0.19 JN 0.32 JN 0.95 J 0.0531 U 2.38 JN 21 U 0.11 U 11 J 0.51 U 80 J
Project Area LW2-G074 7/27/2004 0–26 cm 0.21 J 0.47 JN 0.39 JN 0.31 JN 1.2 J 0.0519 U 0.593 JN 14 U 0.096 U 7.7 J 0.48 U 55 J
Project Area LW2-G075-1 8/2/2004 0–28 cm 0.165 J 0.44 J 1 J 1.5 J 0.56 J 3 J 0.068 J 0.0893 U 67 23 4.4 U 160 J
Project Area LW2-G075-2 8/2/2004 0–28 cm 0.296 J 0.26 J 1.1 J 1.7 J 0.19 J 3 J 0.105 J 0.0957 U 56 35 5.1 U 240 J
Project Area LW2-G078 7/28/2004 0–22 cm 0.041 U 0.3 JN 0.2 JN 0.22 0.73 J 0.05 U 1.3 JN 16 U 0.095 U 8.7 J 0.48 U 57 J
Project Area LW2-G079 7/28/2004 0–24 cm 0.052 J 0.18 J 0.053 U 0.05 U 0.061 U 0.061 U 0.0563 U 0.084 U 7.9 U 0.097 U 4 J 2.8 35 J
Project Area LW2-G080 7/28/2004 0–24 cm 0.79 JN 0.042 U 0.89 JN 0.38 0.48 1.8 J 0.0512 U 2.61 JN 52 0.097 U 42 0.49 U 590 J

Outside Project Area LW2-G081 7/27/2004 0–29 cm 0.0531 U 0.071 U 2.6 JN 2.2 0.68 JN 5.6 J 0.312 J 0.13 U 76 82 10 560
Project Area LW2-G082 8/2/2004 0–27 cm 0.091 J 0.31 J 1.2 J 0.79 0.39 J 2.3 J 0.0509 U 0.0759 U 37 U 0.097 U 32 0.49 U 200 J
Project Area LW2-G083 7/28/2004 0–24 cm 0.832 J 1.1 J 2.3 JN 1.6 1.3 JN 5.2 J 0.0658 U 2.6 JN 240 0.13 U 87 12 660
Project Area LW2-G084 8/2/2004 0–29 cm 150 0.12 U 81 0.58 U 530 J
Project Area LW2-G085 7/28/2004 0–27 cm 3 J 11 JN 6.8 JN 7.9 J 26 J 0.073 U 0.108 U 3,400 0.15 U 2,200 44 19,000
Project Area LW2-G086 8/2/2004 0–28 cm 0.443 J 0.79 J 2.4 J 2.6 J 4.4 J 9.4 J 0.0686 U 0.102 U 260 0.13 U 77 16 590

LW2-G083
LW2-G084
LW2-G085
LW2-G086

LW2-G078
LW2-G079
LW2-G080
LW2-G081
LW2-G082

WLCT4C04VC01

LW2-G073
LW2-G074
LW2-G075
LW2-G075-2

LWG0103R004SDS015C20
LWG0103R004SDS015C30
LWG0103R005SDS015C00
LWG0103R034SDS015C00

WLCT4C04UP01

LWG0103B030SDS015C00
LWG0103R003SDS015C10
LWG0103R003SDS015C20
LWG0103R003SDS015C30
LWG0103R004SDS015C10

WLCITH98SD01
WLCITH98SD02
WLCITH98SD03
WLCITH98SD11
WLCITH98SD12

Location

WLR0797121314

WR-WSI98SD002
WR-WSI98SD004
WR-WSI98SD006
WR-WSI98SD007
WR-WSI98SD008
WR-WSI98SD009
WR-WSI98SD010
WR-WSI98SD012
WR-WSI98SD013
WR-WSI98SD014

Semivolatile Organic Compounds Pesticides/Herbicides
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30000/170000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date DepthLocation

Semivolatile Organic Compounds Pesticides/Herbicides

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-G087 8/2/2004 0–28 cm 75 0.13 U 50 0.63 U 370 J
Project Area LW2-G088 8/2/2004 0–29 cm 1.19 J 0.65 J 3.1 J 2.9 J 1.4 7.3 J 0.074 U 0.11 U 520 0.15 U 230 22 1,500
Project Area LW2-G089 7/28/2004 0–26 cm 0.166 J 0.3 JA 2.4 JN 1.5 JN 1.7 J 5.6 J 0.0524 U 0.0781 U 84 0.096 U 100 0.48 U 4,800 J
Project Area LW2-G090 8/2/2004 0–29 cm 0.861 J 0.78 J 2.6 J 3.8 1.1 J 7.4 J 0.075 U 0.341 J 260 0.15 U 97 9.7 690
Project Area LW2-G091 8/2/2004 0–28 cm 0.047 U 0.8 J 6 J 3.7 J 3 J 13 J 0.077 U 0.115 U 250 0.15 U 140 14 1,100
Project Area LW2-G092 7/28/2004 0–27 cm 1.31 JN 2.7 J 4.7 JN 5.3 JN 8.7 19 J 0.118 U 0.176 U 1,500 0.28 U 1,200 32 25,000
Project Area LW2-G093 10/21/2004 0–25 cm 0.0512 UJ 7.4 J 28 JN 21 JN 9.5 J 58 J 0.084 U 0.125 UJ 9,800 0.14 U 510 34 5,600
Project Area LW2-G094 10/21/2004 0–24 cm 0.437 UJ 11 J 15 J 12 JN 10 J 38 J 0.714 U 1.07 UJ 11,000 J 0.14 U 1,000 20 9,200
Project Area LW2-G096 8/3/2004 0–25 cm 0.255 J 1.4 J 13 J 4.3 8 J 25 J 0.0661 U 0.0986 U 110 0.11 U 150 19 980
Project Area LW2-G098 7/28/2004 0–29 cm 0.287 JN 0.52 J 2.1 JN 2 J 0.7 J 4.7 J 0.212 J 0.113 U 110 U 85 23 570
Project Area LW2-G099 8/3/2004 0–29 cm 1.56 J 1.7 J 5.5 J 4.2 J 21 J 31 J 0.0535 U 0.0797 U 17,000 0.14 U 190 6.9 1,200
Project Area LW2-G103 8/3/2004 0–27 cm 0.327 J 1.6 J 4.8 J 5.5 J 6.9 J 17 J 0.074 U 0.111 U 74 0.12 U 43 0.6 U 300 J
Project Area LW2-G104 7/28/2004 0–27 cm 0.246 J 1.1 J 2.5 JN 2.8 JN 1.2 J 6.4 J 0.074 U 1.38 JN 210 210 13 1,300
Project Area LW2-G106 8/3/2004 0–29 cm 0.502 J 1.1 J 4.1 J 3.5 3.1 J 11 J 0.0661 U 0.561 J 2,200 0.13 U 130 9.4 860
Project Area LW2-G108 8/5/2004 0–29 cm 0.467 J 1.3 J 4.4 J 2.7 0.088 UJ 7.2 J 0.081 U 0.121 U 66 J 44 5 290 J
Project Area LW2-G109 8/3/2004 0–28 cm 0.604 J 0.8 J 2.3 J 1.8 J 1.4 J 5.5 J 0.071 UJ 0.106 UJ 1,400 0.14 U 79 9.6 500
Project Area LW2-G111 7/28/2004 0–24 cm 3.18 JN 0.99 J 3.8 JN 2.2 J 5.3 J 11 J 0.071 U 0.986 JN 14,000 0.14 U 120 27 1,000
Project Area LW2-B008 7/30/2004 0–15 cm 0.28 JN 0.036 U 0.59 J 0.039 U 0.26 JN 0.89 J 0.0439 U 0.0655 U 22 U 4.4 J 1.6 U 36 J
Project Area LW2-C067-A 11/2/2004 0–30 cm
Project Area LW2-C078-A 10/21/2005 0–30 cm
Project Area LW2-C079-A 10/20/2005 0–30 cm
Project Area LW2-C080-A 10/20/2005 0–30 cm
Project Area LW2-C082-A1 10/20/2005 0–30 cm
Project Area LW2-C082-A2 10/20/2005 0–30 cm
Project Area LW2-C083-A 10/20/2005 0–30 cm
Project Area LW2-C084-A 10/21/2005 0–30 cm 0.2 UJ 1.5 U 1.7 0.99 JN 5.8 8.4 J 0.2 U 0.16 U
Project Area LW2-C087-A 10/21/2005 0–30 cm 0.25 UJ 1.1 U 2.5 JN 1.5 J 2 6 J 0.14 U 0.16 U
Project Area LW2-C088-A 10/20/2005 0–30 cm
Project Area LW2-C089-A 10/25/2005 0–30 cm
Project Area LW2-C090-A 10/20/2005 0–30 cm
Project Area LW2-C091-A 10/20/2005 0–30 cm
Project Area LW2-C092-A 10/25/2005 0–30 cm
Project Area LW2-C093-A 10/20/2004 0–30 cm 0.512 UJ 4.9 J 130 JN 75 J 38 J 240 J 0.837 U 1.25 U 13,000 U 0.15 U 2,000 67 14,000
Project Area LW2-C094-A 10/20/2005 0–30 cm 1.7 U 20 J 17 6.3 U 67 J 90 J 1.4 U 1.6 U
Project Area LW2-C096-A 10/24/2005 0–30 cm 480 64 3,200
Project Area LW2-C099-A 10/24/2005 0–30 cm
Project Area LW2-C103-A 10/25/2005 0–30 cm
Project Area LW2-C106-A 10/25/2005 0–30 cm 0.57 J 1.5 J 4 J 3.3 J 1.4 J 8.7 J 0.81 UJ 0.18 U 130 0.14 U 56 12 440
Project Area LW2-C109-A 10/25/2005 0–30 cm 0.31 U 1.6 2.6 2.7 1.5 6.7 0.88 U 0.18 U 230 0.14 U 160 23 1,200
Project Area LW2-C111-A2 11/3/2004 0–30 cm 810
Project Area LW2-C112-A 11/2/2004 0–30 cm
Project Area LW2-G055 7/27/2004 0–29 cm 0.0453 U 0.22 J 1.5 J 1.7 0.44 J 3.7 J 0.074 U 0.11 U 45 U 37 5.1 U 350 J

Outside Project Area LW2-G056 7/27/2004 0–27 cm 0.11 J 1.1 J 2.9 JN 1.7 JN 0.96 JN 5.6 J 0.158 JN 2.8 JN 43 U 370 310 2,800
Project Area LW2-G058 7/27/2004 0–29 cm 0.0375 U 0.35 J 1.1 1.6 0.39 JN 3.1 J 0.0614 U 0.0916 U 71 30 8.8 250
Project Area LW2-G059 7/27/2004 0–22 cm 0.14 J 0.5 JN 0.21 J 0.53 J 1.2 J 0.0508 U 0.0758 U 11 U 18 J 2.4 U 170 J
Project Area LW2-G061 7/27/2004 0–29 cm 51 0.14 U 140 14 1,200

LW2-G055
LW2-G056
LW2-G058
LW2-G059
LW2-G061

LW2-C103
LW2-C106
LW2-C109
LW2-C111-2
LW2-C112

LW2-C092
LW2-C093
LW2-C094
LW2-C096
LW2-C099

LW2-C087
LW2-C088
LW2-C089
LW2-C090
LW2-C091

LW2-C080
LW2-C082
LW2-C082-2
LW2-C083
LW2-C084

LW2-G111
LW2-B008
LW2-C067
LW2-C078
LW2-C079

LW2-G103
LW2-G104
LW2-G106
LW2-G108
LW2-G109

LW2-G093
LW2-G094
LW2-G096
LW2-G098
LW2-G099

LW2-G088
LW2-G089
LW2-G090
LW2-G091
LW2-G092

LW2-G087
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30000/170000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date DepthLocation

Semivolatile Organic Compounds Pesticides/Herbicides

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-G062 7/27/2004 0–20 cm 0.798 JN 0.41 J 1.3 JN 2.1 JN 1.3 JN 4.8 J 0.0525 U 0.0783 U 45 0.11 U 120 8.7 920
Project Area LW2-G065 8/5/2004 0–29 cm 0.043 U 0.42 J 2 J 3.1 J 5.3 J 10 J 0.07 U 0.105 U 100 U 190 18 1,700
Project Area LW2-G067 7/27/2004 0–23 cm 0.243 J 1.6 J 2.3 JN 2 JN 1.1 JN 5.5 J 0.2 2.16 JN 64 0.13 U 110 19 1,500
Project Area LW2-G068 8/5/2004 0–28 cm 1.65 J 0.84 J 2.2 J 1.4 J 0.48 J 4.2 J 0.085 U 0.127 U 210 J 170 21 1,500

Outside Project Area LW2-G069 7/27/2004 0–29 cm 0.0441 U 0.059 UJ 2.3 JN 1.7 J 0.079 U 4 J 0.199 J 0.108 UJ 38 U 560 32 4,000
Project Area LW2-G071 8/2/2004 0–27 cm 0.854 J 1.1 J 2.1 J 1.7 0.66 J 4.5 J 0.0565 U 0.236 J 32 U 89 5.2 U 640 J
Project Area LW2-G112 8/3/2004 0–29 cm 0.956 J 0.74 J 2.6 J 2.8 1.6 J 6.8 J 0.077 U 0.114 U 3,000 0.15 U 83 0.74 U 550

Outside Project Area LW2-G519-1 8/16/2004 0–29 cm 0.0582 UJ 0.87 J 1.6 JN 2.4 JN 0.22 J 4.3 J 0.095 U 2.01 JN 1,200 170 15 U 970
Outside Project Area LW2-G519-2 8/16/2004 0–29 cm 0.0594 UJ 0.77 J 2.3 JN 3 JN 1.5 J 6.8 J 0.097 U 5.61 JN 460 320 42 2,800

Project Area LW2-GBT004 12/15/2005 0–10 cm 0.0033 J 0.063 J 0.16 J 0.11 0.077 J 0.35 J 0.0083 J 0.0142 U 7 J 0.093 U 380 J 0.47 U 2,600 J
Project Area LW2-GBT005 12/16/2005 0–10 cm 0.0269 J 0.29 J 2.5 1.3 J 0.63 J 4.4 J 0.0441 J 0.0088 J 87 0.12 U 41 6.8 350 J
Project Area LW2-GBT006-1 12/16/2005 0–10 cm 0.0156 U 0.24 J 1.2 0.56 J 0.36 J 2.1 J 0.0399 J 0.0031 J 51 U 0.11 U 52 7.4 400 J
Project Area LW2-GBT006-2 12/16/2005 0–10 cm 0.031 J 0.27 J 2 0.9 J 0.54 J 3.5 J 0.0347 J 0.0032 J 109 0.11 U 56 0.54 U 440 J

LWG Round 3 RI Field Investigations (USEPA 2016a)
Outside Project Area LW3-G611 11/27/2007 0–29 cm 0.21 U 1.2 J 5.4 J 3 J 4.1 J 13 J 0.44 U 0.21 U 110 590 27 3,800

Project Area LW3-G612-1 11/14/2007 0–30 cm 0.45 JN 0.74 2.5 1.8 2.6 JN 6.9 J 0.14 U 0.25 U 98 160 22 1,300
Project Area LW3-G612-2 11/14/2007 0–30 cm 0.5 J 2 J 1.6 2.9 J 6.5 J 0.15 J 0.2 U 82 140 24 1,100
Project Area LW3-G613 12/5/2007 0–30 cm 0.31 U 0.78 1.3 1.6 2.6 JN 5.5 J 0.26 U 0.23 U 93 J 65 9.7 480
Project Area LW3-G614 11/27/2007 0–30 cm 0.75 J 11 U 4.8 2.8 J 20 J 28 J 0.48 0.25 U 180 J 76 14 610

Outside Project Area LW3-G617 11/27/2007 0–29 cm 0.18 U 0.93 J 2.2 1.8 0.89 U 4.8 0.4 0.21 U 160 510 65 3,700
Outside Project Area LW3-G618 11/27/2007 0–30 cm 0.68 J 1.3 J 1.7 1.8 1.1 U 4.4 0.22 U 0.22 U 100 120 32 870
Outside Project Area LW3-G620 11/27/2007 0–28 cm 0.47 U 1.2 J 1.9 JN 2.1 3.4 JN 7.4 J 0.036 U 0.24 U 120 73 20 550 J

Project Area LW3-G784 11/28/2007 0–30 cm 0.27 U 0.65 U 1.5 2 J 4.3 JN 7.9 J 1.2 JN 0.24 U 170 75 17 610
Project Area LW3-GSP03E 10/16/2007 0–19 cm 0.12 U 1.9 J 2.8 J 1.6 43 J 47 J 0.2 U 0.2 U 110 U 200 24 1,500

Northwest Pipe & Casing, International Terminals Slip Sediment Data (CH2M Hill 2009)
Project Area WLCITG08SED01-0-A 7/10/2008 0–15 cm 5,300 1,500 J 63,000 J
Project Area WLCITG08SED02-0-A 7/10/2008 0–15 cm 2,000 67 J 18,000 J
Project Area WLCITG08SED03-0-A 7/10/2008 0–15 cm 220 5.4 J 2,000 J
Project Area WLCITG08SED04-0-A 7/10/2008 0–15 cm 480 15 J 3,900 J
Project Area WLCITG08SED05-0-A 7/11/2008 0–15 cm 250 10 J 1,900 J
Project Area WLCITG08SED06-0-A 7/11/2008 0–15 cm 150 8.8 J 1,200 J
Project Area WLCITG08SED07-0-A 7/11/2008 0–15 cm 64 7.1 J 500 J
Project Area WLCITG08SED08-0-A 7/11/2008 0–15 cm 120 8.5 J 880 J
Project Area WLCITG08SED09-0-A 7/11/2008 0–15 cm 390 17 J 3,000 J
Project Area WLCITG08SED10-0-A 7/24/2008 0–15 cm 440 21 3,500
Project Area WLCITG08SED11-0-A 7/24/2008 0–15 cm 510 24 3,900
Project Area WLCITG08SED12-0-A 7/24/2008 0–15 cm 27 J 1.5 J 160 J
Project Area WLCITG08SED13-0-A 7/24/2008 0–15 cm 25 J 1.4 J 180 J
Project Area WLCITG08SED14-0-A 7/25/2008 0–15 cm 1,600 66 15,000

WLCITG08SED13
WLCITG08SED14

WLCITG08SED08
WLCITG08SED09
WLCITG08SED10
WLCITG08SED11
WLCITG08SED12

WLCITG08SED03
WLCITG08SED04
WLCITG08SED05
WLCITG08SED06
WLCITG08SED07

LW3-G620
LW3-G784
LW3-GSP03E

WLCITG08SED01
WLCITG08SED02

LW3-G612-2
LW3-G613
LW3-G614
LW3-G617
LW3-G618

LW2-GBT005
LW2-GBT006-1
LW2-GBT006-2

LW3-G611
LW3-G612-1

LW2-G071
LW2-G112
LW2-G519
LW2-G519-2
LW2-GBT004

LW2-G062
LW2-G065
LW2-G067
LW2-G068
LW2-G069
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30000/170000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date DepthLocation

Semivolatile Organic Compounds Pesticides/Herbicides

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)
Project Area PDI-SG-B059-BL1 4/6/2018 0–29 cm 0.44 U 1 U 0.85 1.3 1.4 3.6 1 U 0.44 U 36 UJ 81 6.8 670

Outside Project Area PDI-SG-B061-BL1 4/5/2018 0–30 cm 0.5 U 1 U 2 2.2 0.5 U 4.6 1 U 0.5 U 54 UJ 180 10 1,200
Project Area PDI-SG-B062-BL1 4/6/2018 0–19 cm 0.4 U 1 U 1.3 0.55 J 1.6 3.5 1 U 0.37 U 24 UJ 41 1.2 390 J
Project Area PDI-SG-B063-BL1 4/6/2018 0–28 cm 0.44 U 1 U 0.62 J 1.2 0.47 U 2.3 1 U 0.44 U 39 UJ 61 4.6 1,400
Project Area PDI-SG-B067-BL1 4/6/2018 0–30 cm 0.54 U 1.1 U 1.4 J 2.7 0.61 J 4.7 1.1 U 0.18 UJ 170 120 6.3 870
Project Area PDI-SG-B068-BL1 4/6/2018 0–30 cm 0.59 U 2.5 1.2 2.7 0.59 U 4.5 1.2 U 0.25 UJ 64 UJ 55 4.1 400
Project Area PDI-SG-B072-BL1 4/6/2018 0–30 cm 0.59 U 1.2 U 1.4 J 2.5 0.59 U 4.4 1.2 U 0.2 UJ 59 UJ 56 5.6 430
Project Area PDI-SG-B073-BL1 4/8/2018 0–27 cm 0.52 UJ 1.3 U 1.3 2.7 0.99 5 1.3 U 0.65 U 90 UJ 58 3 380
Project Area PDI-SG-B075-BL1 4/8/2018 0–26 cm 0.59 U 2.6 1.3 2.6 0.92 4.8 1.2 U 0.59 U 88 UJ 66 4.9 450
Project Area PDI-SG-B076-BL1 4/8/2018 0–28 cm 0.62 U 2.5 1.9 J 2.8 1.3 6 0.52 UJ 0.62 U 80 UJ 94 9.5 630
Project Area PDI-SG-B077-BL1 5/11/2018 0–27 cm 0.66 U 1.3 U 1.9 J 3.2 0.81 J 6 1.3 U 0.66 U 99 UJ 90 15 610
Project Area PDI-SG-B078-BL1 5/9/2018 0–22 cm 0.28 U 0.56 U 6.8 2.9 7.8 J 18 0.56 U 0.28 U 80 94 J 4.3 850 J
Project Area PDI-SG-B082-BL1 4/9/2018 0–26 cm 0.56 UJ 1.1 U 1.2 2.2 0.56 U 4 1.1 U 0.56 U 100 UJ 110 J 11 J 780 J
Project Area PDI-SG-B082-BL1-D 4/9/2018 0–26 cm 0.55 UJ 1.1 U 1.1 1.9 0.59 J 3.6 1.1 U 0.55 U 74 UJ 89 58 J 670 J
Project Area PDI-SG-B084-BL1 4/9/2018 0–19 cm 0.4 UJ 1 U 1.1 1.1 1.4 3.6 0.49 UJ 0.34 U 44 UJ 720 4 7,100 J

Outside Project Area PDI-SG-B086-BL1 4/9/2018 0–25 cm 0.59 UJ 1.2 U 1.5 J 2.2 0.67 J 4.4 1.2 U 0.59 U 65 UJ 160 J 16 1,100 J
Project Area PDI-SG-B087-BL1 4/9/2018 0–25 cm 0.56 UJ 1.1 U 1.1 1.9 0.65 J 3.6 1.1 U 0.56 U 82 UJ 170 J 8.3 1,200 J
Project Area PDI-SG-B089-BL1 4/9/2018 0–29 cm 0.61 UJ 1.2 U 1.2 2.5 0.64 J 4.3 0.64 UJ 0.61 U 65 UJ 88 J 5.4 610 J
Project Area PDI-SG-B094-BL1 4/9/2018 0–29 cm 0.52 UJ 1 U 1.7 2.5 1.1 5.2 1 U 0.52 U 190 110 J 11 750 J

Outside Project Area PDI-SG-B095-BL1 4/9/2018 0–30 cm 0.66 UJ 1.3 U 1.3 2.8 0.75 J 4.9 1.3 U 0.66 U 85 UJ 94 J 6.3 670 J
Outside Project Area PDI-SG-B097-BL1 4/10/2018 0–28 cm 0.91 2.6 1.7 3.2 0.78 J 5.7 1.3 U 0.63 U 78 UJ 39 4.9 330

Project Area PDI-SG-S023 5/4/2018 0–27 cm 1.6 J 3.1 J 1.2 J 5.9 65 7 500
Project Area PDI-SG-S024 5/10/2018 0–30 cm 2.7 4 0.63 J 7.3 92 22 690
Project Area PDI-SG-S025 5/10/2018 0–30 cm 2.4 3.4 0.53 J 6.3 61 8.4 480
Project Area PDI-SG-S026 5/10/2018 0–28 cm 2.2 3.3 0.66 J 6.2 70 5.3 590
Project Area PDI-SG-S027 5/10/2018 0–30 cm 2.1 3.3 0.82 6.3 93 6.8 650
Project Area PDI-SG-S028 5/9/2018 0–29 cm 0.61 0.75 0.43 J 1.8 36 4.3 300
Project Area PDI-SG-S029 5/8/2018 0–30 cm 1.9 3.2 1.1 J 6.1 120 23 940
Project Area PDI-SG-S030 5/8/2018 0–23 cm 6.1 4.7 1.1 J 12 510 24 3,900
Project Area PDI-SG-S031 5/8/2018 0–30 cm 5.1 6.9 1.9 J 14 350 13 2,500 J
Project Area PDI-SG-S031-D 5/8/2018 0–30 cm 5.5 7.1 2 J 15 350 13 2,400 J
Project Area PDI-SG-S032 5/8/2018 0–23 cm 0.67 U 0.79 U 0.94 U 0.94 U 43 1.6 290 J
Project Area PDI-SG-S035 5/4/2018 0–24 cm 15 J 3.9 J 1.2 J 20 7,300 380 40,000
Project Area PDI-SG-S040 5/2/2018 0–30 cm 2.8 J 3.9 J 6.3 J 13 80 5.3 550
Project Area PDI-SG-S041 5/2/2018 0–30 cm 2.2 J 3.5 J 1.3 J 6.9 110 8 680
Project Area PDI-SG-S043 5/2/2018 0–30 cm 1.8 J 3.6 J 1.1 UJ 6.4 75 5.8 550

Outside Project Area PDI-SG-S044 5/2/2018 0–30 cm 18 J 9.4 J 13 J 40 970 35 8,400
Project Area PDI-SC-S034-0TO1.8 7/20/2018 0–30 cm 34 7.1 J 11 53 160 J 20 2,100 J
Project Area PDI-SC-S036-0TO1.4 7/20/2018 0–30 cm 3.6 J 6.8 J 7.3 J 18 330 J 130 2,800 J

SC-S034
SC-S036

S035
S040
S041
S043
S044

S029
S030
S031
S031
S032

S024
S025
S026
S027
S028

B089
B094
B095
B097
S023

B082
B082
B084
B086
B087

B059
B061

B073
B075
B076
B077
B078

B062
B063
B067
B068
B072
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30000/170000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date DepthLocation

Semivolatile Organic Compounds Pesticides/Herbicides

Port of Portland Terminal 4 Pre-Remedial Design Investigation (Anchor QEA 2019)
Outside Project Area T4-PDI2019-SG66-190502 5/2/19 0–24 cm 6.5 J 6.76 U 55 J
Outside Project Area T4-PDI2019-SG67-190502 5/2/19 0–21 cm 44 J 29.1 U 330 J
Outside Project Area T4-PDI2019-SG68-190502 5/2/19 0–26 cm 49 J 50.4 U 480 J

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial action level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

T4-PDI2019-SG66
T4-PDI2019-SG67
T4-PDI2019-SG68
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ Diesel-range TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 -- --
River Area Sample ID Sample Date Depth

Willamette River Channel Deepening (USACE 1997)
Outside Project Area WLR0797121314WRBC12 7/24/1997 0–23 cm

Portland Harbor Sediment Investigation (Weston 1998)
Project Area WR-WSI98SD0020 9/18/1997 0–10 cm
Project Area WR-WSI98SD0040 9/18/1997 0–10 cm
Project Area WR-WSI98SD0060 9/18/1997 0–10 cm
Project Area WR-WSI98SD0070 9/18/1997 0–10 cm
Project Area WR-WSI98SD0080 9/18/1997 0–10 cm
Project Area WR-WSI98SD0090 9/18/1997 0–10 cm
Project Area WR-WSI98SD0100 9/18/1997 0–10 cm
Project Area WR-WSI98SD0120 9/18/1997 0–10 cm
Project Area WR-WSI98SD0130 9/18/1997 0–10 cm
Project Area WR-WSI98SD0140 9/18/1997 0–10 cm

International Terminals Sediment Sampling Event (Schnitzer Steel Industries 1998)
Project Area WLCITH98SD01SD01 8/18/1998 0–15 cm
Project Area WLCITH98SD02SD02 8/18/1998 0–15 cm
Project Area WLCITH98SD03SD03 8/18/1998 0–15 cm
Project Area WLCITH98SD11SD11 8/18/1998 0–15 cm
Project Area WLCITH98SD12SD12 8/18/1998 0–15 cm

LWG Round 1 RI Field Investigations (USEPA 2016a)
Project Area LWG0103B030SDS015C00 10/11/2002 0–15 cm
Project Area LWG0103R003SDS015C10 10/17/2002 0–15 cm 0.000902 JN 0.000334 JN 0.000275 JN 0.000107 UJ 0.000304 0.00201 J
Project Area LWG0103R003SDS015C20 10/17/2002 0–15 cm
Project Area LWG0103R003SDS015C31 10/17/2002 0–15 cm

Outside Project Area LWG0103R004SDS015C11 10/18/2002 0–15 cm 0.00315 JN 0.000502 JN 0.000981 JN 0.000274 JN 0.00105 0.00493 J
Project Area LWG0103R004SDS015C20 10/18/2002 0–15 cm
Project Area LWG0103R004SDS015C30 10/18/2002 0–15 cm
Project Area LWG0103R005SDS015C00 10/24/2002 0–15 cm 0.0126 JN 0.00298 JN 0.00556 JN 0.00072 JN 0.00874 0.019 J
Project Area LWG0103R034SDS015C00 11/12/2002 0–15 cm

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04UP01UP0101 3/12/2004 0–30 cm 200 J
Outside Project Area WLCT4C04VC01VC0101 3/16/2004 0–30 cm 110 J

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-G073 7/27/2004 0–28 cm 15 U
Project Area LW2-G074 7/27/2004 0–26 cm 10 J
Project Area LW2-G075-1 8/2/2004 0–28 cm
Project Area LW2-G075-2 8/2/2004 0–28 cm
Project Area LW2-G078 7/28/2004 0–22 cm
Project Area LW2-G079 7/28/2004 0–24 cm
Project Area LW2-G080 7/28/2004 0–24 cm

Outside Project Area LW2-G081 7/27/2004 0–29 cm
Project Area LW2-G082 8/2/2004 0–27 cm
Project Area LW2-G083 7/28/2004 0–24 cm
Project Area LW2-G084 8/2/2004 0–29 cm
Project Area LW2-G085 7/28/2004 0–27 cm
Project Area LW2-G086 8/2/2004 0–28 cm 0.000443 J 0.000028 U 0.000142 J 0.000027 U 0.000303 U 0.0005 J 100 J

LW2-G085
LW2-G086

LW2-G080
LW2-G081
LW2-G082
LW2-G083
LW2-G084

LW2-G074
LW2-G075
LW2-G075-2
LW2-G078
LW2-G079

LWG0103R005SDS015C00
LWG0103R034SDS015C00

WLCT4C04UP01
WLCT4C04VC01

LW2-G073

LWG0103R003SDS015C20
LWG0103R003SDS015C30
LWG0103R004SDS015C10
LWG0103R004SDS015C20
LWG0103R004SDS015C30

WLCITH98SD03
WLCITH98SD11
WLCITH98SD12

LWG0103B030SDS015C00
LWG0103R003SDS015C10

WR-WSI98SD013
WR-WSI98SD014

WLCITH98SD01
WLCITH98SD02

WR-WSI98SD008
WR-WSI98SD009
WR-WSI98SD010
WR-WSI98SD012

Location

WLR0797121314

WR-WSI98SD002
WR-WSI98SD004
WR-WSI98SD006

Dioxins/Furans
Total Petroleum 

Hydrocarbons

WR-WSI98SD007
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ Diesel-range TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 -- --
River Area Sample ID Sample Date DepthLocation

Dioxins/Furans
Total Petroleum 

Hydrocarbons

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-G087 8/2/2004 0–28 cm
Project Area LW2-G088 8/2/2004 0–29 cm
Project Area LW2-G089 7/28/2004 0–26 cm
Project Area LW2-G090 8/2/2004 0–29 cm
Project Area LW2-G091 8/2/2004 0–28 cm
Project Area LW2-G092 7/28/2004 0–27 cm
Project Area LW2-G093 10/21/2004 0–25 cm
Project Area LW2-G094 10/21/2004 0–24 cm
Project Area LW2-G096 8/3/2004 0–25 cm
Project Area LW2-G098 7/28/2004 0–29 cm
Project Area LW2-G099 8/3/2004 0–29 cm
Project Area LW2-G103 8/3/2004 0–27 cm
Project Area LW2-G104 7/28/2004 0–27 cm
Project Area LW2-G106 8/3/2004 0–29 cm
Project Area LW2-G108 8/5/2004 0–29 cm
Project Area LW2-G109 8/3/2004 0–28 cm
Project Area LW2-G111 7/28/2004 0–24 cm 0.000751 J 0.000123 U 0.000282 J 0.000048 U 0.000385 U 0.000944 J 430 J
Project Area LW2-B008 7/30/2004 0–15 cm 0.000204 J 0.000077 J 0.000093 J 0.000019 U 0.000127 J 0.000538 J
Project Area LW2-C067-A 11/2/2004 0–30 cm 0.000309 J 0.000093 J 0.000112 J 0.000007 U 0.000172 U 0.00246 J
Project Area LW2-C078-A 10/21/2005 0–30 cm 8 J
Project Area LW2-C079-A 10/20/2005 0–30 cm 16 J
Project Area LW2-C080-A 10/20/2005 0–30 cm 54 J
Project Area LW2-C082-A1 10/20/2005 0–30 cm 27 J
Project Area LW2-C082-A2 10/20/2005 0–30 cm 36.5 J
Project Area LW2-C083-A 10/20/2005 0–30 cm 49 J
Project Area LW2-C084-A 10/21/2005 0–30 cm 0.000505 J 0.000145 J 0.000167 J 0.000046 U 0.000291 J 0.00093 J 120 J
Project Area LW2-C087-A 10/21/2005 0–30 cm 80 J
Project Area LW2-C088-A 10/20/2005 0–30 cm 120 J
Project Area LW2-C089-A 10/25/2005 0–30 cm 1,300 J
Project Area LW2-C090-A 10/20/2005 0–30 cm 120 J
Project Area LW2-C091-A 10/20/2005 0–30 cm 150 J
Project Area LW2-C092-A 10/25/2005 0–30 cm 0.004903 J 0.000542 J 0.001643 J 0.000033 UJ 0.004414 J 0.00424 J 1,200 J
Project Area LW2-C093-A 10/20/2004 0–30 cm 0.00269 0.000567 J 0.00106 J 0.000172 J 0.0017 0.00398 J 1,300 J
Project Area LW2-C094-A 10/20/2005 0–30 cm 0.001113 J 0.000327 J 0.000551 J 0.000083 U 0.001095 0.00235 J 340 J
Project Area LW2-C096-A 10/24/2005 0–30 cm 77 J
Project Area LW2-C099-A 10/24/2005 0–30 cm 97 J
Project Area LW2-C103-A 10/25/2005 0–30 cm 76 J
Project Area LW2-C106-A 10/25/2005 0–30 cm 95 J
Project Area LW2-C109-A 10/25/2005 0–30 cm 72 J
Project Area LW2-C111-A2 11/3/2004 0–30 cm 0.0015 J 0.000238 J 0.000463 J 0.000028 U 0.000866 0.00223 J
Project Area LW2-C112-A 11/2/2004 0–30 cm 76 J
Project Area LW2-G055 7/27/2004 0–29 cm

Outside Project Area LW2-G056 7/27/2004 0–27 cm
Project Area LW2-G058 7/27/2004 0–29 cm
Project Area LW2-G059 7/27/2004 0–22 cm
Project Area LW2-G061 7/27/2004 0–29 cm 0.000813 J 0.000428 J 0.000563 J 0.000037 U 0.000694 0.00589 J 92 J

LW2-G058
LW2-G059
LW2-G061

LW2-C109
LW2-C111-2
LW2-C112
LW2-G055
LW2-G056

LW2-C094
LW2-C096
LW2-C099
LW2-C103
LW2-C106

LW2-C089
LW2-C090
LW2-C091
LW2-C092
LW2-C093

LW2-C082-2
LW2-C083
LW2-C084
LW2-C087
LW2-C088

LW2-C067
LW2-C078
LW2-C079
LW2-C080
LW2-C082

LW2-G106
LW2-G108
LW2-G109
LW2-G111
LW2-B008

LW2-G096
LW2-G098
LW2-G099
LW2-G103
LW2-G104

LW2-G090
LW2-G091
LW2-G092
LW2-G093
LW2-G094

LW2-G087
LW2-G088
LW2-G089
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ Diesel-range TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 -- --
River Area Sample ID Sample Date DepthLocation

Dioxins/Furans
Total Petroleum 

Hydrocarbons

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-G062 7/27/2004 0–20 cm 0.002434 0.001069 0.000565 J 0.000168 J 0.000339 0.00745 J 35 J
Project Area LW2-G065 8/5/2004 0–29 cm
Project Area LW2-G067 7/27/2004 0–23 cm 77 J
Project Area LW2-G068 8/5/2004 0–28 cm

Outside Project Area LW2-G069 7/27/2004 0–29 cm
Project Area LW2-G071 8/2/2004 0–27 cm
Project Area LW2-G112 8/3/2004 0–29 cm

Outside Project Area LW2-G519-1 8/16/2004 0–29 cm
Outside Project Area LW2-G519-2 8/16/2004 0–29 cm

Project Area LW2-GBT004 12/15/2005 0–10 cm 0.000124 U 0.000011 U 0.000006 U 0.000008 U 0.000164 U 0.000189 J 9.3 J
Project Area LW2-GBT005 12/16/2005 0–10 cm 0.000467 J 0.000047 U 0.000242 J 0.000014 U 0.000275 U 0.000443 J 62 J
Project Area LW2-GBT006-1 12/16/2005 0–10 cm 0.000311 J 0.000084 U 0.000124 J 0.000032 U 0.000186 J 0.000467 J 37 J
Project Area LW2-GBT006-2 12/16/2005 0–10 cm 0.000146 J 0.000042 U 0.00006 U 0.000013 U 0.000018 U 0.000234 J 61 J

LWG Round 3 RI Field Investigations (USEPA 2016a)
Outside Project Area LW3-G611 11/27/2007 0–29 cm 0.000339 J 0.0000653 J 0.000122 J 0.0000214 U 0.000192 J 0.000391 J 79 J

Project Area LW3-G612-1 11/14/2007 0–30 cm 0.000384 J 0.0000881 U 0.000133 J 0.0000409 U 0.000262 J 0.000773 J 93 J
Project Area LW3-G612-2 11/14/2007 0–30 cm 0.000284 J 0.000112 J 0.000105 J 0.00000456 U 0.000221 J 0.000795 J 60 J
Project Area LW3-G613 12/5/2007 0–30 cm 62 J
Project Area LW3-G614 11/27/2007 0–30 cm 71.7 J

Outside Project Area LW3-G617 11/27/2007 0–29 cm 71 J
Outside Project Area LW3-G618 11/27/2007 0–30 cm 62 J
Outside Project Area LW3-G620 11/27/2007 0–28 cm 64 J

Project Area LW3-G784 11/28/2007 0–30 cm 0.000563 J 0.0000167 U 0.000106 J 0.0000138 U 7.21E-05 U 0.000408 J 88 J
Project Area LW3-GSP03E 10/16/2007 0–19 cm 0.0007 J 0.000271 J 0.000281 U 0.0000935 U 0.000334 U 0.00273 J

Northwest Pipe & Casing, International Terminals Slip Sediment Data (CH2M Hill 2009)
Project Area WLCITG08SED01-0-A 7/10/2008 0–15 cm
Project Area WLCITG08SED02-0-A 7/10/2008 0–15 cm
Project Area WLCITG08SED03-0-A 7/10/2008 0–15 cm
Project Area WLCITG08SED04-0-A 7/10/2008 0–15 cm
Project Area WLCITG08SED05-0-A 7/11/2008 0–15 cm
Project Area WLCITG08SED06-0-A 7/11/2008 0–15 cm
Project Area WLCITG08SED07-0-A 7/11/2008 0–15 cm
Project Area WLCITG08SED08-0-A 7/11/2008 0–15 cm
Project Area WLCITG08SED09-0-A 7/11/2008 0–15 cm
Project Area WLCITG08SED10-0-A 7/24/2008 0–15 cm
Project Area WLCITG08SED11-0-A 7/24/2008 0–15 cm
Project Area WLCITG08SED12-0-A 7/24/2008 0–15 cm
Project Area WLCITG08SED13-0-A 7/24/2008 0–15 cm
Project Area WLCITG08SED14-0-A 7/25/2008 0–15 cm

WLCITG08SED10
WLCITG08SED11
WLCITG08SED12
WLCITG08SED13
WLCITG08SED14

WLCITG08SED05
WLCITG08SED06
WLCITG08SED07
WLCITG08SED08
WLCITG08SED09

LW3-GSP03E

WLCITG08SED01
WLCITG08SED02
WLCITG08SED03
WLCITG08SED04

LW3-G614
LW3-G617
LW3-G618
LW3-G620
LW3-G784

LW2-GBT006-2

LW3-G611
LW3-G612-1
LW3-G612-2
LW3-G613

LW2-G519
LW2-G519-2
LW2-GBT004
LW2-GBT005
LW2-GBT006-1

LW2-G067
LW2-G068
LW2-G069
LW2-G071
LW2-G112

LW2-G062
LW2-G065
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ Diesel-range TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 -- --
River Area Sample ID Sample Date DepthLocation

Dioxins/Furans
Total Petroleum 

Hydrocarbons

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)
Project Area PDI-SG-B059-BL1 4/6/2018 0–29 cm 0.002 J 0.00022 U 0.00081 J 0.000094 U 0.00067 J 0.00236 J 84 U

Outside Project Area PDI-SG-B061-BL1 4/5/2018 0–30 cm 0.00087 J 0.00023 U 0.00035 U 0.000063 U 0.0009 J 0.0013 J 47 UJ
Project Area PDI-SG-B062-BL1 4/6/2018 0–19 cm 0.00063 JN 0.00011 U 0.00012 U 0.000075 U 0.0005 U 0.000818 J 71 U
Project Area PDI-SG-B063-BL1 4/6/2018 0–28 cm 0.00093 J 0.00015 U 0.00013 U 0.00011 U 0.00087 J 0.00108 J 80 U
Project Area PDI-SG-B067-BL1 4/6/2018 0–30 cm 0.002 J 0.00065 J 0.001 J 0.000099 U 0.00081 J 0.00421 J 19 UJ
Project Area PDI-SG-B068-BL1 4/6/2018 0–30 cm 0.0024 J 0.00024 U 0.00028 U 0.00018 U 0.0012 J 0.00262 J 30 UJ
Project Area PDI-SG-B072-BL1 4/6/2018 0–30 cm 0.0014 JN 0.00018 U 0.0002 U 0.00014 U 0.0014 J 0.00158 J 110 U
Project Area PDI-SG-B073-BL1 4/8/2018 0–27 cm 0.0021 J 0.00017 U 0.00023 U 0.00038 JN 0.001 J 0.00234 J 36 UJ
Project Area PDI-SG-B075-BL1 4/8/2018 0–26 cm 0.0018 J 0.00029 U 0.00065 J 0.00044 JN 0.0012 J 0.00239 J 30 UJ
Project Area PDI-SG-B076-BL1 4/8/2018 0–28 cm 0.0026 J 0.00038 J 0.00089 JN 0.00026 U 0.0017 J 0.0029 J 35 UJ
Project Area PDI-SG-B077-BL1 5/11/2018 0–27 cm 0.0028 J 0.00074 J 0.00075 J 0.000097 J 0.0012 J 0.00438 J 49 UJ
Project Area PDI-SG-B078-BL1 5/9/2018 0–22 cm 0.00077 J 0.00026 J 0.00034 J 0.000048 U 0.00067 J 0.00145 J 68 U
Project Area PDI-SG-B082-BL1 4/9/2018 0–26 cm 0.0021 J 0.00024 U 0.00058 J 0.00011 U 0.0012 0.00239 J 110 U
Project Area PDI-SG-B082-BL1-D 4/9/2018 0–26 cm 0.0024 J 0.00023 U 0.00041 JN 0.00008 U 0.001 J 0.0022 J 110 U
Project Area PDI-SG-B084-BL1 4/9/2018 0–19 cm 0.00051 U 0.00043 U 0.00033 U 0.00016 U 0.00049 J 0.00134 J 180 U

Outside Project Area PDI-SG-B086-BL1 4/9/2018 0–25 cm 0.0082 0.00037 J 0.0017 J 0.000065 U 0.0018 0.00356 J 110 U
Project Area PDI-SG-B087-BL1 4/9/2018 0–25 cm 0.0015 J 0.00019 U 0.00028 JN 0.000081 U 0.00066 JN 0.00187 J 51 UJ
Project Area PDI-SG-B089-BL1 4/9/2018 0–29 cm 0.0013 JN 0.00019 U 0.00046 J 0.000076 U 0.00083 J 0.00219 J 110 U
Project Area PDI-SG-B094-BL1 4/9/2018 0–29 cm 0.0083 0.00032 U 0.0035 J 0.000081 U 0.0031 0.0048 J 97 U

Outside Project Area PDI-SG-B095-BL1 4/9/2018 0–30 cm 0.0018 J 0.00019 U 0.00058 JN 0.00007 U 0.00099 J 0.00202 J 130 U
Outside Project Area PDI-SG-B097-BL1 4/10/2018 0–28 cm 0.0019 J 0.00022 U 0.00022 U 0.00023 JN 0.00065 J 0.00277 J 120 U

Project Area PDI-SG-S023 5/4/2018 0–27 cm 0.0017 J 0.0001 U 0.00062 J 0.00016 JN 0.001 J 0.00204 J
Project Area PDI-SG-S024 5/10/2018 0–30 cm 0.0014 J 0.00053 J 0.00048 JN 0.00024 JN 0.0011 J 0.00292 J
Project Area PDI-SG-S025 5/10/2018 0–30 cm 0.004 J 0.00051 J 0.0007 J 0.00018 JN 0.00095 J 0.00321 J
Project Area PDI-SG-S026 5/10/2018 0–28 cm 0.0015 J 0.00042 J 0.00057 J 0.00032 JN 0.00097 J 0.00269 J
Project Area PDI-SG-S027 5/10/2018 0–30 cm 0.0018 J 0.0003 JN 0.00067 J 0.00017 JN 0.0013 0.00271 J
Project Area PDI-SG-S028 5/9/2018 0–29 cm 0.00057 JN 0.0001 JN 0.00022 J 0.0001 JN 0.00041 J 0.000986 J
Project Area PDI-SG-S029 5/8/2018 0–30 cm 0.0021 J 0.00051 JN 0.00076 J 0.00025 J 0.0012 0.00363 J
Project Area PDI-SG-S030 5/8/2018 0–23 cm 0.0045 J 0.0022 J 0.0024 J 0.00061 J 0.0034 0.0225 J
Project Area PDI-SG-S031 5/8/2018 0–30 cm 0.0048 J 0.0011 JN 0.0017 J 0.00031 JN 0.0026 0.00777 J
Project Area PDI-SG-S031-D 5/8/2018 0–30 cm 0.0053 J 0.0014 J 0.0018 J 0.00047 JN 0.0027 0.0084 J
Project Area PDI-SG-S032 5/8/2018 0–23 cm 0.00033 JN 0.00016 J 0.0002 JN 0.000055 U 0.00032 J 0.000866 J
Project Area PDI-SG-S035 5/4/2018 0–24 cm 0.002 J 0.00015 U 0.00084 J 0.00027 JN 0.0014 0.00352 J
Project Area PDI-SG-S040 5/2/2018 0–30 cm 0.0014 J 0.00036 J 0.00049 J 0.00005 U 0.00076 J 0.00213 J
Project Area PDI-SG-S041 5/2/2018 0–30 cm 0.0019 J 0.00055 J 0.00054 J 0.00047 J 0.001 J 0.00383 J
Project Area PDI-SG-S043 5/2/2018 0–30 cm 0.0022 J 0.0005 J 0.00057 J 0.00028 JN 0.001 J 0.00366 J

Outside Project Area PDI-SG-S044 5/2/2018 0–30 cm 0.35 0.0011 J 0.085 0.00049 JN 0.0042 0.159 J
Project Area PDI-SC-S034-0TO1.8 7/20/2018 0–30 cm 0.00062 J 0.0003 J 0.00029 J 0.00063 0.00041 J 0.00191 J
Project Area PDI-SC-S036-0TO1.4 7/20/2018 0–30 cm 0.0066 0.00047 J 0.00068 J 0.00034 JN 0.0014 0.00385 J

S041
S043
S044
SC-S034
SC-S036

S031
S031
S032
S035
S040

S029
S030

B095
B097
S023
S024
S025

B094

B076
B077
B078
B082
B082

S026
S027
S028

B075

B059
B061
B062
B063

B084
B086
B087
B089

B067
B068
B072
B073
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.1

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ Diesel-range TPH

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2) TPH-DRO
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01 91
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 -- --
River Area Sample ID Sample Date DepthLocation

Dioxins/Furans
Total Petroleum 

Hydrocarbons

Port of Portland Terminal 4 Pre-Remedial Design Investigation (Anchor QEA 2019)
Outside Project Area T4-PDI2019-SG66-190502 5/2/19 0–24 cm 0.00258 J 0.000436 J 0.000142 U 0.0000864 U 0.000106 U 0.0251 J
Outside Project Area T4-PDI2019-SG67-190502 5/2/19 0–21 cm 0.00171 J 0.000254 UJ 0.000447 J 0.000147 U 0.000183 UJ 0.00366 J
Outside Project Area T4-PDI2019-SG68-190502 5/2/19 0–26 cm 0.00293 J 0.000713 J 0.000879 J 0.000353 UJ 0.00111 0.00483 J

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial Action Level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

T4-PDI2019-SG68

T4-PDI2019-SG66
T4-PDI2019-SG67
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date Depth

Portland Harbor Sediment Investigation (Weston 1998)
Project Area WR-WSI98SD0070000A 10/15/1997 0–90 cm 5.0 0.70 51 34 0.34 200
Project Area WR-WSI98SD0130000A 10/15/1997 0–90 cm 4.0 U 0.80 58 41 0.27 260

International Terminal Sediment Data Report (Floyd Snider McCarthy 2003)
Project Area WLCITC03SS010007 3/12/2003 0–213 cm 2.7 0.48 27 26 0.090 110 150 120
Project Area WLCITC03SS010708 3/12/2003 213–243 cm
Project Area WLCITC03SS010710C 3/12/2003 213–304 cm 1.9 0.050 13 2.6 0.010 J 37 0.46 UJ 2.3 U
Project Area WLCITC03SS011011 3/12/2003 304–335 cm
Project Area WLCITC03SS020013 3/12/2003 0–396 cm 3.2 0.46 27 24 0.25 85 7.9 190 J
Project Area WLCITC03SS021314 3/12/2003 396–426 cm
Project Area WLCITC03SS021517C 3/12/2003 457–518 cm 2.5 0.060 13 3.0 0.010 U 38 0.46 UJ 2.3 U
Project Area WLCITC03SS021617 3/12/2003 487–518 cm
Project Area WLCITC03SS03R0102 3/12/2003 30–60 cm
Project Area WLCITC03SS03R0204C 3/12/2003 60–121 cm 1.7 0.050 J 13 2.5 0.010 U 36 0.47 UJ 2.4 U
Project Area WLCITC03SS03R0506 3/12/2003 152–182 cm
Project Area WLCITC03SS040008 3/11/2003 0–243 cm 2.0 0.12 15 9.0 0.060 57 11 99
Project Area WLCITC03SS050012 3/11/2003 0–365 cm 1.5 0.096 14 7.9 0.040 51 2.6 97
Project Area WLCITC03SS051213 3/11/2003 365–396 cm
Project Area WLCITC03SS051416C 3/11/2003 426–487 cm 1.2 0.040 J 12 2.3 0.010 U 33 0.47 UJ 2.4 U
Project Area WLCITC03SS051516 3/11/2003 457–487 cm
Project Area WLCITC03SS060007 3/13/2003 0–213 cm 3.0 0.35 29 31 0.12 92 67 300
Project Area WLCITC03SS060708 3/13/2003 213–243 cm
Project Area WLCITC03SS060810C 3/13/2003 243–304 cm 1.1 0.050 J 12 2.5 0.010 J 34 0.46 UJ 2.3 U
Project Area WLCITC03SS061011 3/13/2003 304–335 cm

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04VC01VC0113 3/16/2004 30–91 cm 3.5 0.54 28 J 32 0.12 150 J 170

Project Area WLCT4C04VC01VC0135 3/16/2004 91–152 cm 3.6 0.10 17 J 6.4 0.015 J 48 J 11 U
2005 Portland District O&M Sediment Characterization (Tetra Tech 2006)

Outside Project Area WLCDRD05VC00505 4/28/2005 0–122 cm 3.4 0.34 32 J 22 0.097 87 J 58
Outside Project Area WLCDRD05VC00707 5/2/2005 0–207 cm 3.2 0.33 34 J 20 0.091 86 J 83

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-C061-B 9/29/2004 30–77 cm 2.6 0.15 18 11 0.035 88 42 J
Project Area LW2-C061-C 9/29/2004 77–151 cm 5.0 0.68 34 27 1.1 200 110 J
Project Area LW2-C061-D 9/29/2004 151–276 cm 0.014 J
Project Area LW2-C061-E 9/29/2004 276–312 cm 2.1 0.090 35 3.5 0.070 57 1.5 U
Project Area LW2-C062-B 11/1/2004 30–145 cm 2.8 0.092 12 9.2 0.034 55 2.5 UJ
Project Area LW2-C062-C 11/1/2004 145–261 cm 3.4 0.12 17 5.6 0.032 53 2.5 U
Project Area LW2-C062-D 11/1/2004 261–340 cm 1.9 0.080 12 2.9 0.011 J 45 2.5 U
Project Area LW2-C067-B 11/2/2004 30–153 cm 4.2 0.37 39 35 0.094 150 140 J
Project Area LW2-C067-D 11/2/2004 275–400 cm 5.1 0.76 47 37 0.55 180 170 J
Project Area LW2-C067-E 11/2/2004 400–475 cm 3.7 0.59 33 21 0.21 120 51 J
Project Area LW2-C073-B 9/30/2004 30–100 cm 3.0 0.11 13 9.7 0.026 77 39
Project Area LW2-C073-C 9/30/2004 100–206 cm 3.7 0.23 28 21 0.096 130 79 J
Project Area LW2-C073-D 9/30/2004 206–295 cm 3.9 0.18 18 12 0.083 85 35 J
Project Area LW2-C074-B 11/3/2004 30–89 cm 3.6 0.17 30 12 0.049 85 51 J
Project Area LW2-C074-C 11/3/2004 89–212 cm 2.8 0.080 14 7.6 0.017 J 64 29 J
Project Area LW2-C074-D 11/3/2004 212–333 cm 3.4 0.14 22 9.8 0.034 79 2.7 U
Project Area LW2-C074-F 11/3/2004 410–470 cm 2.2 0.057 12 2.6 0.0090 U 47 40

Location

WR-WSI98SD007
WR-WSI98SD013

WLCITC03SS01
WLCITC03SS01

Polychlorinated 
Biphenyls

WLCITC03SS02
WLCITC03SS03R
WLCITC03SS03R
WLCITC03SS03R
WLCITC03SS04

WLCITC03SS01
WLCITC03SS01
WLCITC03SS02
WLCITC03SS02
WLCITC03SS02

WLCITC03SS06
WLCITC03SS06
WLCITC03SS06

WLCT4C04VC01
WLCT4C04VC01

WLCITC03SS05
WLCITC03SS05
WLCITC03SS05
WLCITC03SS05
WLCITC03SS06

LW2-C061
LW2-C062
LW2-C062
LW2-C062
LW2-C067

WLCDRD05VC005
WLCDRD05VC007

LW2-C061
LW2-C061
LW2-C061

LW2-C074
LW2-C074
LW2-C074
LW2-C074

LW2-C067
LW2-C067
LW2-C073
LW2-C073
LW2-C073
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Table B.2

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date DepthLocation

Polychlorinated 
Biphenyls

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-C078-B 10/21/2005 30–152 cm 2.7 0.11 23 4.0 0.39 66 0.08 U 1.6 U
Project Area LW2-C078-C 10/21/2005 152–279 cm 2.6 0.13 25 4.4 0.025 64 0.08 U 1.6 U
Project Area LW2-C078-D 10/21/2005 279–367 cm
Project Area LW2-C079-B 10/20/2005 30–156 cm 3.4 0.23 34 J 10 0.041 85 1.1 U 9 J
Project Area LW2-C079-C 10/20/2005 156–274 cm 2.9 0.12 28 J 5.2 0.030 63 0.081 U 1.6 U
Project Area LW2-C079-D 10/20/2005 274–364 cm
Project Area LW2-C080-B 10/20/2005 30–87 cm 2.7 0.23 18 J 26 0.033 160 1.1 U 47 J
Project Area LW2-C080-C 10/20/2005 87–189 cm 2.0 0.083 UJ 16 J 5.7 0.019 J 69 0.071 U 3.1 U
Project Area LW2-C080-D 10/20/2005 189–336 cm
Project Area LW2-C082-B1 10/20/2005 30–137 cm 2.3 0.12 19 9.1 0.072 76 7.5 72 J
Project Area LW2-C082-C1 10/20/2005 137–210 cm 1.9 0.072 16 3.1 0.033 56 0.35 U 1.5 U
Project Area LW2-C082-D1 10/20/2005 210–295 cm 1.7 0.077 15 2.4 0.010 J 48 0.23 U 1.3 U
Project Area LW2-C082-B2 10/20/2005 30–137 cm 2.5 0.16 26 10 0.058 100 80 53 J
Project Area LW2-C082-C2 10/20/2005 137–210 cm 2.3 0.13 18 5.6 0.035 66 0.073 U 13 J
Project Area LW2-C082-D2 10/20/2005 210–295 cm 2.0 0.080 17 2.4 0.012 J 52 0.069 U 1.4 U
Project Area LW2-C083-B 10/20/2005 30–129 cm 4.0 0.30 44 22 0.095 140 630 210 J
Project Area LW2-C083-C 10/20/2005 129–188 cm 2.5 0.25 27 J 18 0.11 110 4 240 J
Project Area LW2-C083-D 10/20/2005 188–282 cm 12 J
Project Area LW2-C084-B 10/21/2005 30–65 cm 4.4 0.42 43 32 0.13 160 68 300
Project Area LW2-C084-C 10/21/2005 65–169 cm 2.4 0.18 29 9.3 0.070 74 1.5 U 42 J
Project Area LW2-C084-D 10/21/2005 169–283 cm 2.4 0.18 27 6.1 0.055 66 0.082 U 1.6 U
Project Area LW2-C084-E 10/21/2005 283–369 cm
Project Area LW2-C086-B 9/30/2004 30–130 cm 5.1 0.36 48 25 0.11 140 120 220
Project Area LW2-C086-C 9/30/2004 130–250 cm 1.3 0.050 J 12 2.2 0.010 J 45 0.2 U 2.1 U
Project Area LW2-C086-D 9/30/2004 250–341 cm
Project Area LW2-C087-B 10/21/2005 30–110 cm 4.2 0.39 48 30 0.12 160 85 290 J
Project Area LW2-C087-C 10/21/2005 110–218 cm 3.4 0.083 18 3.8 0.018 J 58 4 20 J
Project Area LW2-C087-D 10/21/2005 218–328 cm
Project Area LW2-C088-B 10/20/2005 30–165 cm 5.0 0.47 54 J 44 0.13 200 450 300
Project Area LW2-C088-C 10/20/2005 165–284 cm 1.3 0.049 UJ 14 J 3.7 0.014 J 50 2.4 16
Project Area LW2-C089-B 10/25/2005 30–98 cm 2.6 0.28 23 46 0.19 130 8.6 3,300
Project Area LW2-C089-C 10/25/2005 98–196 cm 2.1 0.072 14 4.2 0.021 51 0.57 U 52
Project Area LW2-C089-D 10/25/2005 196–312 cm 2.6 0.12 32 5.2 0.039 68 0.52 U 1.7 U
Project Area LW2-C089-F 10/25/2005 334–485 cm 3.8 J 0.14 35 J 5.6 J 71
Project Area LW2-C090-B 10/20/2005 30–112 cm 3.8 0.39 91 J 36 0.20 200 110 440
Project Area LW2-C090-C 10/20/2005 112–236 cm 1.3 0.077 15 J 2.4 0.013 J 52 0.068 U 10 J
Project Area LW2-C090-D 10/20/2005 236–297 cm
Project Area LW2-C091-B 10/20/2005 30–143 cm 3.6 0.40 62 J 34 0.17 160 45 330 J
Project Area LW2-C091-C 10/20/2005 143–211 cm 3.3 0.49 59 J 180 0.24 180 40 503
Project Area LW2-C091-D 10/20/2005 211–306 cm 1.3 0.060 UJ 32 J 2.5 0.025 54 0.074 U 1.5 U
Project Area LW2-C092-B 10/25/2005 30–152 cm 18 2.0 110 170 0.057 670 68 26,000
Project Area LW2-C092-C 10/25/2005 152–212 cm 14 0.78 72 83 0.030 450 20 15,000
Project Area LW2-C092-D 10/25/2005 212–276 cm 3.3 0.31 37 44 0.24 150 0.36 U 170
Project Area LW2-C092-E 10/25/2005 276–426 cm 2.7 0.15 30 5.6 0.039 66 0.27 U 1.7 U
Project Area LW2-C092-F 10/25/2005 426–515 cm

LW2-C078

LW2-C080
LW2-C080
LW2-C080
LW2-C082
LW2-C082

LW2-C078
LW2-C078
LW2-C079
LW2-C079
LW2-C079

LW2-C083
LW2-C083
LW2-C084
LW2-C084
LW2-C084

LW2-C082
LW2-C082-2
LW2-C082-2
LW2-C082-2
LW2-C083

LW2-C087
LW2-C087
LW2-C088
LW2-C088
LW2-C089

LW2-C084
LW2-C086
LW2-C086
LW2-C086
LW2-C087

LW2-C090
LW2-C091
LW2-C091
LW2-C091
LW2-C092

LW2-C089
LW2-C089
LW2-C089
LW2-C090
LW2-C090

LW2-C092
LW2-C092
LW2-C092
LW2-C092
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Table B.2

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date DepthLocation

Polychlorinated 
Biphenyls

LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)
Project Area LW2-C093-B 10/20/2004 30–134 cm 6.0 1.4 110 170 1.4 510 0.57 J 730
Project Area LW2-C093-C 10/20/2004 134–256 cm 2.0 0.11 28 4.7 0.069 63 0.22 U 2.5 U
Project Area LW2-C094-B 10/20/2005 30–72 cm 5.7 0.90 85 J 100 0.38 350 140 2,100
Project Area LW2-C094-C 10/20/2005 72–198 cm 2.7 0.12 33 J 6.3 0.061 65 0.086 U 10 J
Project Area LW2-C094-E 10/20/2005 323–370 cm
Project Area LW2-C096-B 10/24/2005 30–153 cm 4.2 0.27 17 17 J 0.075 81 7.2 1,700 J
Project Area LW2-C096-C 10/24/2005 153–274 cm 2.5 0.062 14 3.8 J 0.016 J 50 0.27 U 1.5 U
Project Area LW2-C096-D 10/24/2005 274–379 cm
Project Area LW2-C099-B 10/24/2005 30–152 cm 4.0 0.49 54 36 J 0.13 210 40 340
Project Area LW2-C099-C 10/24/2005 152–305 cm 3.2 0.55 45 32 J 0.41 180 0.42 U 230
Project Area LW2-C099-D 10/24/2005 305–368 cm 20
Project Area LW2-C103-B 10/25/2005 30–153 cm 4.0 0.39 45 29 0.11 170 32 130 J
Project Area LW2-C103-C 10/25/2005 153–274 cm 170
Project Area LW2-C103-D 10/25/2005 274–363 cm 3.7 0.53 49 28 0.12 160 0.53 U 150 J
Project Area LW2-C103-E 10/25/2005 363–462 cm 2.7 0.092 14 7.2 0.033 54 0.45 U 19
Project Area LW2-C106-B 10/25/2005 30–152 cm 4.7 0.45 50 32 0.088 160 29 130
Project Area LW2-C106-C 10/25/2005 152–274 cm 3.6 0.48 57 34 J 0.15 220 1.3 U 130 J
Project Area LW2-C106-E 10/25/2005 389–461 cm 4.1 0.90 62 29 J 0.45 170 0.42 U 220 J
Project Area LW2-C106-F 10/25/2005 461–503 cm 4.3 0.64 30 25 J 0.45 120 0.29 U 39 J
Project Area LW2-C109-B 10/25/2005 30–152 cm 3.5 0.67 62 36 J 0.10 190 93 230 J
Project Area LW2-C109-C 10/25/2005 152–274 cm 3.8 0.55 54 37 J 0.23 210 1.3 U 190 J
Project Area LW2-C109-D 10/25/2005 274–373 cm 7.3 J 1.0 81 J 45 J 180 94
Project Area LW2-C109-E 10/25/2005 373–432 cm 2.2 0.061 14 2.7 J 0.013 J 48 0.36 U 1.5 U
Project Area LW2-C111-B 11/2/2004 30–153 cm 3.8 0.72 46 42 0.11 190 71 310 JN
Project Area LW2-C111-C 11/2/2004 153–250 cm 4.0 0.43 51 41 0.15 240 2.2 190 J
Project Area LW2-C111-F 11/2/2004 426–488 cm 4.3 0.39 28 24 0.33 120 0.23 U 22 J
Project Area LW2-C111-B2 11/3/2004 30–140 cm 4.1 0.80 52 44 0.11 210 84 338
Project Area LW2-C111-C2 11/3/2004 140–256 cm 4.3 0.64 54 56 0.23 270 2.1 200
Project Area LW2-C111-D2 11/3/2004 256–369 cm
Project Area LW2-C111-E2 11/3/2004 369–420 cm 4.9 0.78 51 43 0.24 180 0.27 U 220
Project Area LW2-C112-B 11/2/2004 30–152 cm 4.8 0.59 54 50 0.12 250 110 230 J
Project Area LW2-C112-C 11/2/2004 152–274 cm 4.7 0.53 54 49 0.16 240 2.3 270 JN
Project Area LW2-C112-D 11/2/2004 274–425 cm 4.6 0.71 48 49 0.49 200 0.28 U 170 JN

LWG Round 3 RI Field Investigations (USEPA 2016a)
Project Area LW3-C613-B 12/13/2007 30–153 cm 3.8 0.47 48 26 0.11 170 100 J
Project Area LW3-C613-C 12/13/2007 153–180 cm 2.4 0.20 30 21 0.10 110 92 J
Project Area LW3-C613-E 12/13/2007 278–365 cm 5.0 1.3 J 47 41 0.66 J 230 140 J
Project Area LW3-C614-B 12/13/2007 30–152 cm 3.2 0.27 44 16 0.13 99 36 J
Project Area LW3-C614-C 12/13/2007 152–274 cm 3.8 0.50 53 29 0.11 130 92 JN
Project Area LW3-C614-D 12/13/2007 274–343 cm 4.0 0.57 46 31 0.15 160 120 JN

Outside Project Area LW3-C617-B 12/13/2007 30–113 cm 3.7 0.56 47 29 0.10 160 100 J
Outside Project Area LW3-C617-C 12/13/2007 113–139 cm 1.9 0.12 16 4.6 0.026 51 9.8 J

Project Area LWM-METCS3 8/28/2008 0–382 cm 3.9 J 0.40 34 J 41 0.18 150 J 4,960

LW2-C093
LW2-C094
LW2-C094
LW2-C094
LW2-C096

LW2-C093

LW2-C103
LW2-C103
LW2-C103
LW2-C103
LW2-C106

LW2-C096
LW2-C096
LW2-C099
LW2-C099
LW2-C099

LW2-C109
LW2-C109
LW2-C111
LW2-C111
LW2-C111

LW2-C106
LW2-C106
LW2-C106
LW2-C109
LW2-C109

LW2-C112
LW2-C112

LW3-C613
LW3-C613
LW3-C613

LW2-C111-2
LW2-C111-2
LW2-C111-2
LW2-C111-2
LW2-C112

LWM-C3

LW3-C614
LW3-C614
LW3-C614
LW3-C617
LW3-C617
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date DepthLocation

Polychlorinated 
Biphenyls

Northwest Pipe & Casing, International Terminal Slip Sediment Data (CH2M Hill 2009)
Project Area WLCITG08SED01-0.5-2.5A 7/10/2008 15–76 cm 0.40 490 5,100
Project Area WLCITG08SED01-2.5-5-A 7/10/2008 76–152 cm 0.40 410 14,000
Project Area WLCITG08SED01-5-6.5-A 7/10/2008 152–198 cm 0.57 150 580 J
Project Area WLCITG08SED02-0.5-2.5A 7/10/2008 15–76 cm 0.37 400 3,900
Project Area WLCITG08SED02-2.5-5-A 7/10/2008 76–152 cm 0.50 400 14,000
Project Area WLCITG08SED02-5-8.5-A 7/10/2008 152–259 cm 1.2 230 1,200
Project Area WLCITG08SED10-0.5-2.5-B 7/24/2008 15–76 cm 0.10 91
Project Area WLCITG08SED11-0.5-2.5-A 7/24/2008 15–76 cm 1.4 2,000
Project Area WLCITG08SED14-0.5-2-A 7/25/2008 15–60 cm 0.17 250 1,100
Project Area WLCITG08SED14-2-3.5-A 7/25/2008 60–106 cm 0.78 240 1,100

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)
Project Area PDI-SC-S022-0TO2 7/20/2018 0–61 cm 2.9 UJ
Project Area PDI-SC-S022-2TO4 7/20/2018 61–122 cm 2.9 U
Project Area PDI-SC-S022-4TO6 7/20/2018 122–183 cm 2.8 U
Project Area PDI-SC-S023-0TO2 7/31/2018 0–61 cm 15
Project Area PDI-SC-S023-2TO3.9 7/31/2018 61–91 cm 27
Project Area PDI-SC-S023-3.9TO5.3 7/31/2018 91–152 cm 22
Project Area PDI-SC-S023-5.3TO7.2 7/31/2018 152–213 cm 31
Project Area PDI-SC-S023-7.2TO8.8 7/31/2018 213–244 cm 2.5 U
Project Area PDI-SC-S024-0TO2 7/27/2018 0–61 cm 17
Project Area PDI-SC-S024-2TO4 7/27/2018 61–122 cm 20
Project Area PDI-SC-S024-4TO6 7/27/2018 122–183 cm 15
Project Area PDI-SC-S028-0TO2 7/27/2018 0–61 cm 14
Project Area PDI-SC-S028-2TO3.2 7/27/2018 61–91 cm 11
Project Area PDI-SC-S028-3.2TO5.7 7/27/2018 91–152 cm 13
Project Area PDI-SC-S028-3.2TO5.7D 7/27/2018 91–152 cm 14
Project Area PDI-SC-S030-0TO2 7/26/2018 0–61 cm 62
Project Area PDI-SC-S030-2TO4 7/26/2018 61–122 cm 280
Project Area PDI-SC-S030-2TO4D 7/26/2018 61–122 cm 170
Project Area PDI-SC-S030-4TO5.3 7/26/2018 122–152 cm 99
Project Area PDI-SC-S031-0TO2 7/31/2018 0–61 cm 890
Project Area PDI-SC-S031-2TO4 7/31/2018 61–122 cm 150
Project Area PDI-SC-S031-4TO5.5 7/31/2018 122–152 cm 15
Project Area PDI-SC-S031-5.5TO7 7/31/2018 152–213 cm 12
Project Area PDI-SC-S031-7TO9.2 7/31/2018 213–274 cm 2.8 U
Project Area PDI-SC-S032-0TO2 8/1/2018 0–61 cm 31
Project Area PDI-SC-S032-2TO4 8/1/2018 61–122 cm 77
Project Area PDI-SC-S032-4TO6 8/1/2018 122–183 cm 10
Project Area PDI-SC-S032-6TO8 8/1/2018 183–244 cm 15
Project Area PDI-SC-S032-8TO10 8/1/2018 244–305 cm 2.8 UJ
Project Area PDI-SC-S032-10TO12 8/1/2018 305–366 cm 2.8 UJ
Project Area PDI-SC-S032-12TO14 8/1/2018 366–427 cm 2.8 UJ
Project Area PDI-SC-S033-0TO2 7/18/2018 0–61 cm 1,500
Project Area PDI-SC-S033-2TO3 7/18/2018 61–91 cm 1,600
Project Area PDI-SC-S033-3TO4 7/18/2018 91–122 cm 10,000

WLCITG08SED01
WLCITG08SED01
WLCITG08SED01
WLCITG08SED02

WLCITG08SED14

SC-S022
SC-S022
SC-S022
SC-S023

WLCITG08SED02
WLCITG08SED02
WLCITG08SED10
WLCITG08SED11
WLCITG08SED14

SC-S024
SC-S024
SC-S028
SC-S028
SC-S028

SC-S023
SC-S023
SC-S023
SC-S023
SC-S024

SC-S031
SC-S031
SC-S031
SC-S031
SC-S031

SC-S028
SC-S030
SC-S030
SC-S030
SC-S030

SC-S032
SC-S032

SC-S033
SC-S033
SC-S033

SC-S032

SC-S032
SC-S032

SC-S032
SC-S032
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class Metals Butyltins
Portland Harbor Contaminant of Concern (1,2) Arsenic Cadmium Copper Lead Mercury Zinc Tributyltin Total PCBs

CAS Number 7440-38-2 7440-43-9 7440-50-8 7439-92-1 7439-97-6 7440-66-6 36643-28-4
T_PCBCg (U=1/2) 

T_PCB (U=1/2)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 3.0 0.51 360 200 0.085 460 3,080 9
Site-wide RAL (3) -- -- -- -- -- -- -- 75/1,000

PTW Threshold (3) -- -- -- -- -- -- -- 200
River Area Sample ID Sample Date DepthLocation

Polychlorinated 
Biphenyls

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b) (cont.)
Project Area PDI-SC-S034-1.8TO4 7/20/2018 30–122 cm 2.8 UJ
Project Area PDI-SC-S034-4TO5.2 7/20/2018 122–152 cm 2.8 UJ
Project Area PDI-SC-S036-1.4TO3.4 7/20/2018 30–91 cm 30
Project Area PDI-SC-S036-3.4TO5.2 7/20/2018 91–152 cm 94
Project Area PDI-SC-S042-0TO2 7/23/2018 0–61 cm 69
Project Area PDI-SC-S042-2TO4 7/23/2018 61–122 cm 44
Project Area PDI-SC-S042-4TO6 7/23/2018 122–183 cm 34

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial action level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

SC-S036
SC-S042
SC-S042
SC-S042

SC-S034
SC-S034
SC-S036
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30,000/170,000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth
Portland Harbor Sediment Investigation (Weston 1998)

Project Area WR-WSI98SD0070000A 10/15/1997 0–90 cm 37 1,100 1,000 12,000
Project Area WR-WSI98SD0130000A 10/15/1997 0–90 cm 220 1,400 1,000 17,000

International Terminal Sediment Data Report (Floyd Snider McCarthy 2003)
Project Area WLCITC03SS010007 3/12/2003 0–213 cm 2.4 J 0.19 UJA 5.5 A 4.7 JA 5.2 UJA 13 JA 0.2 U 1.6 UJ 770 J 360 270 3,300
Project Area WLCITC03SS010708 3/12/2003 213–243 cm 19 U 0.28 U 11 J
Project Area WLCITC03SS010710C 3/12/2003 213–304 cm 0.12 U 0.13 UA 0.11 UA 0.13 UA 0.22 UA 0.22 UA 0.15 U 0.22 U 7.9 J 2.9 U 1.7 U 3.2 U
Project Area WLCITC03SS011011 3/12/2003 304–335 cm 0.24 U 0.28 U 0.28 U
Project Area WLCITC03SS020013 3/12/2003 0–396 cm 1.2 J 0.18 UA 20 A 17 JA 6.3 UJA 40 JA 0.19 U 1.5 UJ 62 J 1,100 J 740 12,000 J
Project Area WLCITC03SS021314 3/12/2003 396–426 cm 530 180 4,600
Project Area WLCITC03SS021517C 3/12/2003 457–518 cm 0.12 U 0.13 UA 0.1 UA 0.13 UA 0.22 UA 0.22 UA 0.14 U 0.22 U 5 J 4.3 J 1.7 U 32 J
Project Area WLCITC03SS021617 3/12/2003 487–518 cm 16 J 5 J 130 J
Project Area WLCITC03SS03R0102 3/12/2003 30–60 cm 2.2 J 0.43 J 18 J
Project Area WLCITC03SS03R0204C 3/12/2003 60–121 cm 0.12 U 0.14 UA 0.11 UA 0.13 UA 0.23 UA 0.23 UA 0.15 U 0.63 J 5.4 J 2.9 UJ 1.7 UJ 3.3 UJ
Project Area WLCITC03SS03R0506 3/12/2003 152–182 cm 0.67 J 0.28 U 3.5 J
Project Area WLCITC03SS040008 3/11/2003 0–243 cm 0.13 U 0.14 UA 2.4 A 4.1 JA 3.4 UJA 8.2 JA 0.15 U 1.2 UJ 18 J 98 J 11 640 J
Project Area WLCITC03SS050012 3/11/2003 0–365 cm 0.12 U 0.14 UA 0.47 JA 1.1 UJA 4.1 UJA 3.1 JA 0.15 U 0.23 U 24 J 68 J 22 530 J
Project Area WLCITC03SS051213 3/11/2003 365–396 cm 0.24 U 0.28 U 0.28 U
Project Area WLCITC03SS051416C 3/11/2003 426–487 cm 0.12 U 0.13 UA 0.11 UA 0.13 UA 0.22 UA 0.22 UA 0.15 U 0.22 U 9.9 J 2.9 U 1.7 U 3.3 U
Project Area WLCITC03SS051516 3/11/2003 457–487 cm 0.54 J 0.28 U 3.5 J
Project Area WLCITC03SS060007 3/13/2003 0–213 cm 0.61 UJ 0.36 JA 0.5 JA 0.13 UA 2.6 A 3.2 JA 0.18 UJ 1.2 UJ 250 330 30 2,200
Project Area WLCITC03SS060708 3/13/2003 213–243 cm 290 19 1,900
Project Area WLCITC03SS060810C 3/13/2003 243–304 cm 0.12 U 0.13 UA 0.11 UA 0.13 UA 0.22 UA 0.22 UA 0.14 U 0.22 U 24 J 11 J 2.4 J 150 J
Project Area WLCITC03SS061011 3/13/2003 304–335 cm 0.25 J 0.3 J 2.6 J

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04VC01VC0113 3/16/2004 30–91 cm 6.2 0.44 U 5.9 J 12 J 350 540 90 5,900

Project Area WLCT4C04VC01VC0135 3/16/2004 91–152 cm 0.42 U 0.42 U 0.42 U 0.42 U 20 U 20 J 17 350 J
2005 Portland District O&M Sediment Characterization (Tetra Tech 2006)

Outside Project Area WLCDRD05VC00505 4/28/2005 0–122 cm 0.2 U 1.6 J 4.1 J 4.4 J 2.2 U 10 J 0.095 U 0.46 U 120 260 33 1,800
Outside Project Area WLCDRD05VC00707 5/2/2005 0–207 cm 0.19 U 1.8 J 4.9 J 4.8 J 6.4 J 16 J 0.088 U 0.43 U 160 240 30 1,700

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-C061-B 9/29/2004 30–77 cm 33 0.094 U 97 13 960
Project Area LW2-C061-C 9/29/2004 77–151 cm 0.63 J 1.3 J 7.1 J 4.8 J 1.7 J 14 J 0.12 UJ 0.14 UJ 25 J 0.11 U 540 270 5,600
Project Area LW2-C061-D 9/29/2004 151–276 cm
Project Area LW2-C061-E 9/29/2004 276–312 cm 0.13 UJ 0.089 U 0.2 U 0.2 UJ 0.19 UJ 0.2 UJ 0.11 UJ 0.13 UJ 6.8 J 0.095 U 9 J 21 150 J
Project Area LW2-C062-B 11/1/2004 30–145 cm 0.032 UJ 0.042 UJ 0.049 U 0.046 U 0.056 UJ 0.056 UJ 0.0516 U 3.78 JN 15 U 0.088 U 34 0.44 U 290 J
Project Area LW2-C062-C 11/1/2004 145–261 cm 0.034 UJ 0.045 UJ 0.052 U 0.049 U 0.06 UJ 0.06 UJ 0.0551 U 4.6 JN 63 0.092 U 21 J 0.66 J 190 J
Project Area LW2-C062-D 11/1/2004 261–340 cm 0.033 UJ 0.044 UJ 0.051 U 0.2 J 0.059 UJ 0.3 J 0.0545 U 1.36 JN 5.3 U 0.093 U 0.35 U 0.47 U 3.8 J
Project Area LW2-C067-B 11/2/2004 30–153 cm 0.042 UJ 1.5 J 5.9 JN 4.2 JN 2.3 J 12 J 0.0691 U 0.103 UJ 200 U 0.13 U 220 45 2,000
Project Area LW2-C067-D 11/2/2004 275–400 cm 0.216 UJ 0.86 J 42 JN 15 J 2.4 J 59 J 0.354 U 9.89 JN 110 U 0.12 U 1,300 740 16,000
Project Area LW2-C067-E 11/2/2004 400–475 cm 0.192 UJ 0.26 UJ 1.4 JN 0.56 J 0.34 UJ 2.2 J 0.314 U 0.469 UJ 15 U 0.11 U 510 130 4,600
Project Area LW2-C073-B 9/30/2004 30–100 cm 0.033 UJ 0.044 UJ 0.83 JN 0.4 J 0.059 UJ 1.3 J 0.0546 UJ 0.0814 UJ 7.1 U 0.094 U 23 4.3 280 J
Project Area LW2-C073-C 9/30/2004 100–206 cm 0.532 J 0.84 J 9.9 JN 5.5 J 0.86 J 16 J 0.302 UJ 0.45 UJ 130 0.11 U 250 110 2,700
Project Area LW2-C073-D 9/30/2004 206–295 cm 0.156 UJ 0.21 UJ 13 JN 2.7 JN 1.6 J 18 J 0.255 UJ 0.38 UJ 29 J 0.095 U 1,800 420 20,000
Project Area LW2-C074-B 11/3/2004 30–89 cm 0.04 UJ 0.77 J 3 JN 2.6 J 0.85 JN 6.4 J 0.0657 U 0.098 UJ 16 U 0.12 U 36 0.58 U 270 J
Project Area LW2-C074-C 11/3/2004 89–212 cm 0.166 UJ 0.22 UJ 1.4 JN 0.5 J 0.3 UJ 2.2 J 0.271 U 0.404 UJ 26 U 0.095 U 19 J 0.48 U 140 J
Project Area LW2-C074-D 11/3/2004 212–333 cm 0.037 UJ 0.049 UJ 1.5 JN 0.99 JN 0.16 J 2.6 J 0.06 U 0.0895 UJ 12 U 0.11 U 38 0.51 U 230 J
Project Area LW2-C074-F 11/3/2004 410–470 cm 0.033 UJ 0.045 U 0.052 U 0.14 0.06 UJ 0.23 0.0547 U 0.0815 UJ 4 U 0.095 U 0.36 U 0.48 U 4 J

Pesticides/Herbicides Semivolatile Organic Compounds 

WLCITC03SS04
WLCITC03SS05
WLCITC03SS05
WLCITC03SS05
WLCITC03SS05

Location

WR-WSI98SD007
WR-WSI98SD013

WLCITC03SS01
WLCITC03SS01
WLCITC03SS01
WLCITC03SS01
WLCITC03SS02
WLCITC03SS02
WLCITC03SS02
WLCITC03SS02
WLCITC03SS03R
WLCITC03SS03R
WLCITC03SS03R

WLCT4C04VC01

WLCDRD05VC005
WLCDRD05VC007

LW2-C061
LW2-C061

WLCITC03SS06
WLCITC03SS06
WLCITC03SS06
WLCITC03SS06

WLCT4C04VC01

LW2-C067
LW2-C067
LW2-C067
LW2-C073
LW2-C073

LW2-C061
LW2-C061
LW2-C062
LW2-C062
LW2-C062

LW2-C073
LW2-C074
LW2-C074
LW2-C074
LW2-C074
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30,000/170,000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth

Pesticides/Herbicides Semivolatile Organic Compounds 

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-C078-B 10/21/2005 30–152 cm 0.14 UJ 0.095 U 0.12 U 0.08 U 0.7 JN 0.87 J 0.12 U 0.14 U 16 U 0.1 U 0.45 J 0.5 U 4.3 J
Project Area LW2-C078-C 10/21/2005 152–279 cm 0.14 UJ 0.095 U 0.12 U 0.08 U 0.38 U 0.38 U 0.12 U 0.14 U 4.1 U 0.1 U 0.43 J 0.5 U 4.4 J
Project Area LW2-C078-D 10/21/2005 279–367 cm 0.097 U 0.49 U
Project Area LW2-C079-B 10/20/2005 30–156 cm 0.15 U 0.11 U 0.13 U 0.086 U 0.22 U 0.22 U 0.13 U 0.15 U 3.6 U 0.11 U 3.5 J 0.54 U 33 J
Project Area LW2-C079-C 10/20/2005 156–274 cm 0.14 U 0.097 U 0.12 U 0.081 U 0.21 U 0.21 U 0.12 U 0.14 U 2.5 U 0.11 U 0.38 U 0.51 U 0.7 U
Project Area LW2-C079-D 10/20/2005 274–364 cm 0.096 U 0.48 U
Project Area LW2-C080-B 10/20/2005 30–87 cm 0.2 U 0.88 U 5.2 J 1.3 J 3 J 9.5 J 0.11 U 0.12 U 17 U 0.089 U 100 7.7 11,000
Project Area LW2-C080-C 10/20/2005 87–189 cm 0.12 U 0.17 UJ 1.5 JN 0.17 U 0.18 U 1.7 J 0.11 U 0.12 U 22 U 0.089 U 55 0.45 U 1,400 J
Project Area LW2-C080-D 10/20/2005 189–336 cm 0.11 U 0.54 U
Project Area LW2-C082-B1 10/20/2005 30–137 cm 0.13 U 1.2 J 4.9 J 1.4 J 2.6 J 8.9 J 0.11 UJ 0.13 U 130 0.095 U 46 20 380
Project Area LW2-C082-C1 10/20/2005 137–210 cm 0.13 U 0.087 U 0.11 U 0.073 UJ 0.68 J 0.83 J 0.11 UJ 0.12 U 5.2 U 0.091 U 0.89 J 0.46 U 6.7 J
Project Area LW2-C082-D1 10/20/2005 210–295 cm 0.12 U 0.2 U 0.33 U 0.13 U 0.16 U 0.33 U 0.091 U 0.11 U 2 U 0.079 U 0.37 J 0.4 U 4 J
Project Area LW2-C082-B2 10/20/2005 30–137 cm 0.13 JN 0.89 3.7 J 2 2.7 JN 8.3 J 0.11 U 0.13 U 29 U 0.093 U 130 24 930
Project Area LW2-C082-C2 10/20/2005 137–210 cm 0.12 UJ 0.28 J 0.75 J 0.28 0.38 J 1.4 J 0.11 U 0.12 U 5.9 U 0.091 U 27 J 0.46 U 190 J
Project Area LW2-C082-D2 10/20/2005 210–295 cm 0.12 UJ 0.083 U 0.11 U 0.069 U 0.18 U 0.18 U 0.099 U 0.12 U 6.9 U 0.086 U 0.32 U 0.43 U 3.9 J
Project Area LW2-C083-B 10/20/2005 30–129 cm 0.15 UJ 3.9 J 2.1 1.8 JN 11 J 15 J 0.13 U 0.15 U 100 U 0.11 U 240 34 1,700
Project Area LW2-C083-C 10/20/2005 129–188 cm 0.14 UJ 3.6 J 2.2 1.6 JN 11 J 15 J 0.61 U 0.13 U 36 U 0.099 U 150 33 1,100
Project Area LW2-C083-D 10/20/2005 188–282 cm 0.083 U 0.42 U
Project Area LW2-C084-B 10/21/2005 30–65 cm 0.24 UJ 4.2 J 2.6 1.5 JN 14 J 18 J 0.92 U 0.17 U 170 0.13 U 180 9 1,200
Project Area LW2-C084-C 10/21/2005 65–169 cm 0.14 UJ 0.52 U 0.65 J 0.48 J 1.7 J 2.8 J 0.12 U 0.14 U 13 U 0.11 U 20 J 0.52 U 160 J
Project Area LW2-C084-D 10/21/2005 169–283 cm 0.14 UJ 0.098 U 0.16 U 0.082 U 0.29 U 0.29 U 0.12 U 0.14 U 6.8 U 0.11 U 0.38 U 0.51 U 0.7 U
Project Area LW2-C084-E 10/21/2005 283–369 cm 0.097 U 0.49 U
Project Area LW2-C086-B 9/30/2004 30–130 cm 0.043 UJ 0.22 J 2.3 JN 1.8 J 0.78 J 5 J 0.0704 UJ 0.105 UJ 310 0.13 U 200 12 1,600
Project Area LW2-C086-C 9/30/2004 130–250 cm 0.028 UJ 0.038 UJ 0.044 U 0.11 J 0.05 UJ 0.19 J 0.0463 UJ 0.069 UJ 9.6 J 0.086 U 0.84 J 0.42 U 5.2 J
Project Area LW2-C086-D 9/30/2004 250–341 cm 0.08 U 0.4 U
Project Area LW2-C087-B 10/21/2005 30–110 cm 0.16 UJ 3.3 J 2.4 2 JN 4.9 9.3 J 0.62 U 0.16 U 110 0.12 U 120 14 860
Project Area LW2-C087-C 10/21/2005 110–218 cm 0.13 UJ 0.45 0.39 U 0.14 J 0.72 1.1 J 0.11 U 0.13 U 10 U 0.094 U 4.7 J 0.47 U 39 J
Project Area LW2-C087-D 10/21/2005 218–328 cm 0.09 U 0.45 U
Project Area LW2-C088-B 10/20/2005 30–165 cm 0.16 U 2.5 J 2.7 3.5 JN 6.5 J 13 J 0.14 U 0.15 U 230 U 0.12 U 220 34 1,900
Project Area LW2-C088-C 10/20/2005 165–284 cm 0.12 U 0.21 U 0.7 J 0.18 J 0.84 J 1.7 J 0.096 U 0.11 U 5.5 U 0.084 U 9.7 J 0.42 U 59 J
Project Area LW2-C089-B 10/25/2005 30–98 cm 0.13 UJ 87 J 18 J 2 UJ 250 JN 270 J 8.5 UJ 0.14 UJ 140 U 0.095 U 270 61 5,000
Project Area LW2-C089-C 10/25/2005 98–196 cm 0.12 UJ 1.2 UJ 0.48 U 0.81 UJ 3.7 J 4.4 J 0.22 UJ 0.12 U 14 U 0.089 U 8.4 J 0.45 U 120 J
Project Area LW2-C089-D 10/25/2005 196–312 cm 0.14 UJ 0.099 U 0.13 U 0.083 UJ 0.25 UJ 0.25 UJ 0.12 UJ 0.14 U 20 U 0.11 U 0.39 U 0.52 U 0.71 U
Project Area LW2-C089-F 10/25/2005 334–485 cm 0.11 U 0.55 U
Project Area LW2-C090-B 10/20/2005 30–112 cm 0.22 UJ 4.5 J 2.9 1.7 JN 21 J 26 J 1.3 U 0.21 U 480 0.11 U 190 13 1,500
Project Area LW2-C090-C 10/20/2005 112–236 cm 0.12 UJ 0.38 J 0.22 J 0.084 U 0.2 U 0.47 J 0.097 U 0.12 U 7.3 U 0.085 U 0.37 J 0.43 U 4.3 J
Project Area LW2-C090-D 10/20/2005 236–297 cm 0.087 U 0.44 U
Project Area LW2-C091-B 10/20/2005 30–143 cm 0.17 U 4.2 J 3.7 2.1 JN 13 J 19 J 1.4 U 0.17 U 160 U 0.13 U 250 14 1,900
Project Area LW2-C091-C 10/20/2005 143–211 cm 0.17 U 5.1 J 3.5 5.5 JN 8.4 17 J 1 U 0.16 U 120 U 0.13 U 240 21 1,800
Project Area LW2-C091-D 10/20/2005 211–306 cm 0.13 U 0.088 U 0.11 U 0.074 U 0.17 J 0.33 J 0.11 U 0.13 U 5.8 U 0.092 U 1.4 J 0.46 U 12 J
Project Area LW2-C092-B 10/25/2005 30–152 cm 20 UJ 870 J 400 U 20 UJ 1,500 JN 1,800 J 100 J 4.5 JN 2,800 0.17 U 4,300 240 67,000
Project Area LW2-C092-C 10/25/2005 152–212 cm 3 UJ 720 J 330 U 20 UJ 820 J 1,000 J 0.8 UJ 1.7 J 1,600 0.12 U 3,000 58 91,000
Project Area LW2-C092-D 10/25/2005 212–276 cm 0.53 JN 2.6 J 1 J 0.2 UJ 3.1 J 4.3 J 1.2 UJ 0.23 U 50 U 0.11 U 380 47 7,000
Project Area LW2-C092-E 10/25/2005 276–426 cm 0.14 UJ 0.099 U 0.2 U 0.083 UJ 0.21 UJ 0.21 UJ 0.12 UJ 0.14 U 17 U 0.11 U 130 25 930
Project Area LW2-C092-F 10/25/2005 426–515 cm 0.11 U 0.52 U

LW2-C078
LW2-C078
LW2-C078
LW2-C079
LW2-C079

LW2-C082
LW2-C082
LW2-C082-2
LW2-C082-2
LW2-C082-2

LW2-C079
LW2-C080
LW2-C080
LW2-C080
LW2-C082

LW2-C084
LW2-C084
LW2-C086
LW2-C086
LW2-C086

LW2-C083
LW2-C083
LW2-C083
LW2-C084
LW2-C084

LW2-C089
LW2-C089
LW2-C089
LW2-C089
LW2-C090

LW2-C087
LW2-C087
LW2-C087
LW2-C088
LW2-C088

LW2-C092
LW2-C092
LW2-C092
LW2-C092
LW2-C092

LW2-C090
LW2-C090
LW2-C091
LW2-C091
LW2-C091
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30,000/170,000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth

Pesticides/Herbicides Semivolatile Organic Compounds 

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-C093-B 10/20/2004 30–134 cm 0.573 UJ 6.3 J 100 JN 88 J 26 JN 210 J 0.937 U 1.4 U 97 U 0.16 U 870 85 8,300
Project Area LW2-C093-C 10/20/2004 134–256 cm 0.034 UJ 0.045 U 0.052 U 0.048 U 0.06 U 0.06 U 0.0548 U 0.0817 U 5 U 0.096 U 2.2 J 0.48 U 18 J
Project Area LW2-C094-B 10/20/2005 30–72 cm 1.8 U 31 J 23 17 JN 120 J 160 J 12 U 1.8 U 1,500 0.14 U 710 44 6,500
Project Area LW2-C094-C 10/20/2005 72–198 cm 0.15 U 0.12 U 0.2 U 0.2 U 0.22 U 0.22 U 0.2 U 0.15 U 23 U 0.11 U 0.5 J 0.54 U 11 J
Project Area LW2-C094-E 10/20/2005 323–370 cm 0.11 U 0.55 U
Project Area LW2-C096-B 10/24/2005 30–153 cm 0.13 U 8.1 J 6.9 15 U 23 J 38 J 1.2 U 6.9 J 20 U 0.091 U 3,800 350 31,000
Project Area LW2-C096-C 10/24/2005 153–274 cm 0.13 U 0.089 U 0.11 U 0.075 U 0.19 U 0.19 U 0.11 U 0.13 U 7.3 U 0.093 U 18 J 5.2 200 J
Project Area LW2-C096-D 10/24/2005 274–379 cm 0.09 U 0.45 U
Project Area LW2-C099-B 10/24/2005 30–152 cm 0.18 U 8.4 J 22 12 JN 33 J 67 J 1.6 U 0.21 U 3,600 0.13 U 430 75 3,300
Project Area LW2-C099-C 10/24/2005 152–305 cm 3.2 U 18 J 87 J 20 J 390 490 J 2.8 U 3.2 U 73 U 0.12 U 1,400 880 15,000
Project Area LW2-C099-D 10/24/2005 305–368 cm 0.65 JN 1 U 8.7 1.2 J 2.5 J 12 J 0.37 U 0.19 U 0.09 U 180 120 2,100
Project Area LW2-C103-B 10/25/2005 30–153 cm 0.21 UJ 1.2 J 3 J 3.2 J 5.3 J 11 J 1.3 UJ 0.17 U 62 U 0.13 U 110 35 880
Project Area LW2-C103-C 10/25/2005 153–274 cm 1.2 JN 5.9 J 43 J 33 JN 15 91 J 0.5 U 1 U
Project Area LW2-C103-D 10/25/2005 274–363 cm 0.2 UJ 1.8 J 51 J 14 JN 170 JN 240 J 3.6 UJ 0.43 U 15 U 0.12 U 700 190 7,000
Project Area LW2-C103-E 10/25/2005 363–462 cm 0.2 UJ 0.27 UJ 0.23 U 0.36 UJ 0.88 JN 1.3 J 0.11 UJ 0.12 U 6.9 U 0.091 U 21 J 0.46 U 160 J
Project Area LW2-C106-B 10/25/2005 30–152 cm 0.18 UJ 2 J 3.7 J 4.1 J 3.4 11 J 0.8 UJ 0.18 U 57 U 0.13 U 0.49 U 0.65 U 6.7 J
Project Area LW2-C106-C 10/25/2005 152–274 cm 3.2 U 8.2 25 9.1 U 96 130 4.1 U 3.1 U 33 U 0.12 U 280 370 3,800
Project Area LW2-C106-E 10/25/2005 389–461 cm 0.64 JN 3 J 20 J 13 JN 13 J 47 J 2 U 0.38 U 15 U 0.12 U 830 210 8,000
Project Area LW2-C106-F 10/25/2005 461–503 cm 0.13 U 0.48 U 0.41 J 0.2 U 0.34 U 0.81 J 0.3 U 0.2 U 2.4 U 0.097 U 540 170 5,300
Project Area LW2-C109-B 10/25/2005 30–152 cm 0.18 UJ 2.3 J 4.1 J 3.7 J 12 JN 19 J 0.74 UJ 0.17 U 490 0.13 U 290 190 2,900
Project Area LW2-C109-C 10/25/2005 152–274 cm 0.89 JN 2.8 J 12 J 7.2 J 6 J 25 J 1.3 UJ 0.25 U 40 U 0.13 U 440 350 7,200
Project Area LW2-C109-D 10/25/2005 274–373 cm 1 U 13 42 JN 25 JN 550 610 J 0.5 U 13 U 1,600 560 16,000
Project Area LW2-C109-E 10/25/2005 373–432 cm 0.13 UJ 0.089 U 0.2 U 0.074 UJ 0.19 UJ 0.2 UJ 0.11 UJ 0.13 U 5.2 U 0.092 U 14 J 0.46 U 130 J
Project Area LW2-C111-B 11/2/2004 30–153 cm 0.043 UJ 2.4 J 7 JN 6.3 JN 1.2 J 15 J 0.0709 U 0.106 UJ 780 0.13 U 140 40 1,100
Project Area LW2-C111-C 11/2/2004 153–250 cm 0.046 UJ 2.3 J 8.5 JN 7.7 J 1 J 17 J 0.0753 U 0.112 UJ 51 U 0.13 U 130 120 1,800
Project Area LW2-C111-F 11/2/2004 426–488 cm 0.182 UJ 0.24 UJ 0.79 JN 0.26 U 0.32 UJ 1.3 J 0.298 U 0.445 UJ 4.9 U 0.1 U 510 350 5,700
Project Area LW2-C111-B2 11/3/2004 30–140 cm 0.043 UJ 4.9 J 4.6 JN 4.1 JN 1.1 J 9.8 J 0.0696 U 0.104 UJ 1,100 0.13 U 230 58 1,800
Project Area LW2-C111-C2 11/3/2004 140–256 cm 0.219 UJ 3.5 J 15 JN 15 JN 2.4 J 32 J 0.359 U 0.535 UJ 64 U 0.13 U 1,300 310 16,000
Project Area LW2-C111-D2 11/3/2004 256–369 cm 430 320 6,100
Project Area LW2-C111-E2 11/3/2004 369–420 cm 0.695 JN 13 J 31 JN 15 2.6 J 48 J 0.339 UJ 0.506 UJ 15 U 0.12 U 870 180 7,900
Project Area LW2-C112-B 11/2/2004 30–152 cm 0.739 J 1.2 J 4.2 JN 3.7 J 1.1 J 9 J 0.0727 U 5.78 JN 740 0.13 U 260 99 2,000
Project Area LW2-C112-C 11/2/2004 152–274 cm 0.226 UJ 2.8 J 25 JN 11 8.1 J 45 J 0.37 U 0.551 UJ 42 U 0.13 U 5,500 220 41,000
Project Area LW2-C112-D 11/2/2004 274–425 cm 0.225 UJ 7.3 J 25 JN 15 3.9 J 44 J 0.368 U 10.3 JN 170 U 0.12 U 1,400 570 17,000

LWG Round 3 RI Field Investigations (USEPA 2016a)
Project Area LW3-C613-B 12/13/2007 30–153 cm 0.12 U 1.9 J 6.6 JN 5.5 J 6 J 18 J 0.95 JN 0.062 U 110 280 140 2,700
Project Area LW3-C613-C 12/13/2007 153–180 cm 1.1 U 4.4 U 34 5.7 JN 24 64 J 1.6 U 1.5 J 70 U 5,500 3,500 99,000
Project Area LW3-C613-E 12/13/2007 278–365 cm 0.8 7 U 43 J 50 JN 9.9 100 J 0.23 U 0.56 U 70 U 550 370 5,500
Project Area LW3-C614-B 12/13/2007 30–152 cm 0.12 U 0.78 J 2 2.4 15 19 0.3 0.17 U 78 170 19 1,200
Project Area LW3-C614-C 12/13/2007 152–274 cm 0.12 U 1.8 J 3.3 5.8 J 15 24 J 1.2 JN 0.65 JN 92 180 41 1,400
Project Area LW3-C614-D 12/13/2007 274–343 cm 0.12 U 2.4 U 11 JN 7.7 J 16 35 J 0.41 U 0.36 U 100 290 120 3,400

Outside Project Area LW3-C617-B 12/13/2007 30–113 cm 0.12 U 2 U 3.9 6.2 J 5.8 16 J 0.45 U 0.62 140 550 84 4,700
Outside Project Area LW3-C617-C 12/13/2007 113–139 cm 0.12 U 0.28 J 1.3 0.14 U 1.8 3.2 0.13 U 0.14 U 7 U 260 210 4,300

Project Area LWM-METCS3 8/28/2008 0–382 cm 5.2 U 10 U 10 U 120 U 10 U 120 U 10 U 5.2 U 95 640 150 15,000 J

LW2-C096
LW2-C096
LW2-C096
LW2-C099
LW2-C099

LW2-C093
LW2-C093
LW2-C094
LW2-C094
LW2-C094

LW2-C106
LW2-C106
LW2-C106
LW2-C106
LW2-C109

LW2-C099
LW2-C103
LW2-C103
LW2-C103
LW2-C103

LW2-C111
LW2-C111-2
LW2-C111-2
LW2-C111-2
LW2-C111-2

LW2-C109
LW2-C109
LW2-C109
LW2-C111
LW2-C111

LW3-C613
LW3-C614
LW3-C614
LW3-C614
LW3-C617

LW2-C112
LW2-C112
LW2-C112

LW3-C613
LW3-C613

LW3-C617
LWM-C3
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30,000/170,000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth

Pesticides/Herbicides Semivolatile Organic Compounds 

Location
Northwest Pipe & Casing, International Terminal Slip Sediment Data (CH2M Hill 2009)

Project Area WLCITG08SED01-0.5-2.5A 7/10/2008 15–76 cm 4,200 110 68,000
Project Area WLCITG08SED01-2.5-5-A 7/10/2008 76–152 cm 8,500 310 620,000
Project Area WLCITG08SED01-5-6.5-A 7/10/2008 152–198 cm 450 52 8,600
Project Area WLCITG08SED02-0.5-2.5A 7/10/2008 15–76 cm 3,300 63 42,000
Project Area WLCITG08SED02-2.5-5-A 7/10/2008 76–152 cm 5,900 380 340,000
Project Area WLCITG08SED02-5-8.5-A 7/10/2008 152–259 cm 2,400 J 230 97,000 J
Project Area WLCITG08SED10-0.5-2.5-B 7/24/2008 15–76 cm 110 8.9 1,300 J
Project Area WLCITG08SED11-0.5-2.5-A 7/24/2008 15–76 cm 2,400 140 54,000
Project Area WLCITG08SED14-0.5-2-A 7/25/2008 15–60 cm 1,500 41 13,000
Project Area WLCITG08SED14-2-3.5-A 7/25/2008 60–106 cm 2,100 120 23,000

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)
Project Area PDI-SC-S022-0TO2 7/20/2018 0–61 cm 0.017 U 0.018 J 0.037 UJ 0.061 8.4 J 2.8 UJ 86 J
Project Area PDI-SC-S022-2TO4 7/20/2018 61–122 cm 0.011 U 0.008 U 0.045 UJ 0.045 UJ 16 J 14 U 110 J
Project Area PDI-SC-S022-4TO6 7/20/2018 122–183 cm 0.028 U 0.039 J 0.053 UJ 0.096 16 J 14 U 100 J
Project Area PDI-SC-S023-0TO2 7/31/2018 0–61 cm 2.6 3.6 J 0.71 J 7 360 200 3,700
Project Area PDI-SC-S023-2TO3.9 7/31/2018 61–91 cm 5.6 12 1 J 18 790 870 11,000
Project Area PDI-SC-S023-3.9TO5.3 7/31/2018 91–152 cm 7.2 2.2 J 0.16 J 9.6 1,100 990 14,000
Project Area PDI-SC-S023-5.3TO7.2 7/31/2018 152–213 cm 11 6.8 0.4 J 18 1,000 930 14,000
Project Area PDI-SC-S023-7.2TO8.8 7/31/2018 213–244 cm 0.88 J 0.47 J 0.075 J 1.4 110 J 250 1,800 J
Project Area PDI-SC-S024-0TO2 7/27/2018 0–61 cm 1.5 J 2.5 J 0.64 J 4.6 230 J 39 UJ 1,700 J
Project Area PDI-SC-S024-2TO4 7/27/2018 61–122 cm 1.6 J 1.6 0.67 J 3.8 360 60 2,400
Project Area PDI-SC-S024-4TO6 7/27/2018 122–183 cm 0.99 J 1 J 0.75 J 2.8 130 47 1,100 J
Project Area PDI-SC-S028-0TO2 7/27/2018 0–61 cm 0.8 J 0.7 0.25 U 1.7 98 J 24 770 J
Project Area PDI-SC-S028-2TO3.2 7/27/2018 61–91 cm 0.27 J 0.39 0.45 J 1.1 16 J 5.4 UJ 150 J
Project Area PDI-SC-S028-3.2TO5.7 7/27/2018 91–152 cm 0.56 J 0.98 0.36 J 1.9 J 19 980 J
Project Area PDI-SC-S028-3.2TO5.7D 7/27/2018 91–152 cm 27
Project Area PDI-SC-S030-0TO2 7/26/2018 0–61 cm 3.5 J 4.1 J 1.2 J 8.8 310 J 42 2,700 J
Project Area PDI-SC-S030-2TO4 7/26/2018 61–122 cm 9.4 17 3.8 J 29 150 12,000
Project Area PDI-SC-S030-2TO4D 7/26/2018 61–122 cm 170
Project Area PDI-SC-S030-4TO5.3 7/26/2018 122–152 cm 3.7 J 6.8 J 1.7 J 12 550 69 4,700 J
Project Area PDI-SC-S031-0TO2 7/31/2018 0–61 cm 10 15 3.1 J 29 1,500 100 12,000
Project Area PDI-SC-S031-2TO4 7/31/2018 61–122 cm 3.3 4.6 0.92 J 8.9 570 30 4,300
Project Area PDI-SC-S031-4TO5.5 7/31/2018 122–152 cm 0.44 J 0.33 J 0.1 J 0.88 26 J 2.2 UJ 300 J
Project Area PDI-SC-S031-5.5TO7 7/31/2018 152–213 cm 0.19 J 0.21 0.067 J 0.46 6.8 J 1.4 U 82 J
Project Area PDI-SC-S031-7TO9.2 7/31/2018 213–274 cm 0.033 J 0.033 0.05 J 0.12 2.1 J 0.71 UJ 65 J
Project Area PDI-SC-S032-0TO2 8/1/2018 0–61 cm 0.75 J 1.1 J 0.35 U 2.1 110 8.7 2,000
Project Area PDI-SC-S032-2TO4 8/1/2018 61–122 cm 0.59 J 0.95 J 0.35 J 1.9 84 12 1,800
Project Area PDI-SC-S032-4TO6 8/1/2018 122–183 cm 0.056 U 0.091 U 0.057 U 0.091 U 12 J 9.1 200 J
Project Area PDI-SC-S032-6TO8 8/1/2018 183–244 cm 0.029 J 0.045 0.013 J 0.087 6.7 J 2 120 J
Project Area PDI-SC-S032-8TO10 8/1/2018 244–305 cm 0.038 J 0.049 J 0.066 J 0.15 3.9 J 1.1 UJ 67 J
Project Area PDI-SC-S032-10TO12 8/1/2018 305–366 cm 0.019 U 0.045 J 0.093 J 0.16 2 J 0.78 UJ 23 J
Project Area PDI-SC-S032-12TO14 8/1/2018 366–427 cm 0.034 J 0.055 J 0.061 J 0.15 2.2 J 1 UJ 25 J
Project Area PDI-SC-S033-0TO2 7/18/2018 0–61 cm 12 J 6.3 0.66 J 19 4,400 J 260 71,000 J
Project Area PDI-SC-S033-2TO3 7/18/2018 61–91 cm 17 J 9.6 1.2 J 28 5,500 930 81,000 J
Project Area PDI-SC-S033-3TO4 7/18/2018 91–122 cm 40 J 18 11 J 69 10,000 J 550 230,000 J

WLCITG08SED02
WLCITG08SED02
WLCITG08SED02
WLCITG08SED10
WLCITG08SED11

WLCITG08SED01
WLCITG08SED01
WLCITG08SED01

SC-S023
SC-S023
SC-S023
SC-S023
SC-S023

WLCITG08SED14
WLCITG08SED14

SC-S022
SC-S022
SC-S022

SC-S028
SC-S028
SC-S030
SC-S030
SC-S030

SC-S024
SC-S024
SC-S024
SC-S028
SC-S028

SC-S033
SC-S033

SC-S031
SC-S032

SC-S032
SC-S032

SC-S032

SC-S030
SC-S031
SC-S031
SC-S031
SC-S031

SC-S033

SC-S032
SC-S032
SC-S032



Table B.2
Analytical Results for Subsurface Sediments (>30 cm depth)

River Mile 3.5 East Remedial Design

December 2020 DRAFT Page 10 of 15

Sufficiency Assessment Report
Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) Aldrin Total Chlordanes DDD DDE DDT Total DDx Dieldrin Lindane BEHP Chlorobenzene cPAH TEQ Naphthalene Total PAHs

T_PCBCg (U=1/2) 
T_PCB (U=1/2) CAS Number 309-00-2

T_Clrdn (U=1/2) 
T_Clrdn (U=0)

T_DDD 
(U=1/2)

T_DDE 
(U=1/2)

T_DDT 
(U=1/2)

T_DDx 
(U=1/2) 60-57-1 58-89-9 117-81-7 108-90-7

T_cPAH_TEQ 
(U=1/2) 91-20-3 T_PAH (U=1/2)

Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
Site-wide Riverbank Soil/Sediment CUL (2) 2 1.4 114 50 246 6.1 0.07 5 135 -- 774 -- 23,000

Site-wide RAL (3) -- -- -- -- -- 160/650 -- -- -- -- -- -- 30,000/170,000
PTW Threshold (3) -- -- -- -- -- 7,050 -- -- -- 320 106,000 140,000 --

River Area Sample ID Sample Date Depth

Pesticides/Herbicides Semivolatile Organic Compounds 

Location
Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b) (cont.)

Project Area PDI-SC-S034-1.8TO4 7/20/2018 30–122 cm 0.54 J 0.3 0.65 J 1.5 5.8 J 1.6 UJ 100 J
Project Area PDI-SC-S034-4TO5.2 7/20/2018 122–152 cm 0.12 J 0.079 0.096 U 0.27 3.4 J 2.7 U 39 J
Project Area PDI-SC-S036-1.4TO3.4 7/20/2018 30–91 cm 12 J 6.3 1.1 J 19 1,000 J 400 10,000 J
Project Area PDI-SC-S036-3.4TO5.2 7/20/2018 91–152 cm 61 J 9.3 14 J 84 3,200 J 1,500 32,000 J
Project Area PDI-SC-S042-0TO2 7/23/2018 0–61 cm 12 7 J 8.7 28 300 J 130 2,500 J
Project Area PDI-SC-S042-2TO4 7/23/2018 61–122 cm 13 5.8 0.5 J 19 700 J 860 8,600 J
Project Area PDI-SC-S042-4TO6 7/23/2018 122–183 cm 8.9 6.1 0.24 J 15 870 J 420 8,000 J

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial action level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

SC-S042
SC-S042
SC-S042

SC-S034
SC-S034
SC-S036
SC-S036
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2)
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 --
River Area Sample ID Sample Date Depth

Portland Harbor Sediment Investigation (Weston 1998)
Project Area WR-WSI98SD0070000A 10/15/1997 0–90 cm
Project Area WR-WSI98SD0130000A 10/15/1997 0–90 cm

International Terminal Sediment Data Report (Floyd Snider McCarthy 2003)
Project Area WLCITC03SS010007 3/12/2003 0–213 cm
Project Area WLCITC03SS010708 3/12/2003 213–243 cm
Project Area WLCITC03SS010710C 3/12/2003 213–304 cm
Project Area WLCITC03SS011011 3/12/2003 304–335 cm
Project Area WLCITC03SS020013 3/12/2003 0–396 cm
Project Area WLCITC03SS021314 3/12/2003 396–426 cm
Project Area WLCITC03SS021517C 3/12/2003 457–518 cm
Project Area WLCITC03SS021617 3/12/2003 487–518 cm
Project Area WLCITC03SS03R0102 3/12/2003 30–60 cm
Project Area WLCITC03SS03R0204C 3/12/2003 60–121 cm
Project Area WLCITC03SS03R0506 3/12/2003 152–182 cm
Project Area WLCITC03SS040008 3/11/2003 0–243 cm
Project Area WLCITC03SS050012 3/11/2003 0–365 cm
Project Area WLCITC03SS051213 3/11/2003 365–396 cm
Project Area WLCITC03SS051416C 3/11/2003 426–487 cm
Project Area WLCITC03SS051516 3/11/2003 457–487 cm
Project Area WLCITC03SS060007 3/13/2003 0–213 cm
Project Area WLCITC03SS060708 3/13/2003 213–243 cm
Project Area WLCITC03SS060810C 3/13/2003 243–304 cm
Project Area WLCITC03SS061011 3/13/2003 304–335 cm

Terminal 4 Early Action EE/CA Report (BB&L 2005)
Outside Project Area WLCT4C04VC01VC0113 3/16/2004 30–91 cm

Project Area WLCT4C04VC01VC0135 3/16/2004 91–152 cm
2005 Portland District O&M Sediment Characterization (Tetra Tech 2006)

Outside Project Area WLCDRD05VC00505 4/28/2005 0–122 cm
Outside Project Area WLCDRD05VC00707 5/2/2005 0–207 cm

LWG Round 2 RI Field Investigations (USEPA 2016a)
Project Area LW2-C061-B 9/29/2004 30–77 cm 0.000999 0.000332 J 0.000244 J 0.00005 U 0.000366 0.00203 J
Project Area LW2-C061-C 9/29/2004 77–151 cm 0.002395 0.000138 J 0.000515 J 0.0001 J 0.000624 0.00155 J
Project Area LW2-C061-D 9/29/2004 151–276 cm
Project Area LW2-C061-E 9/29/2004 276–312 cm 0.000053 U 0.000005 U 0.000013 U 0.000003 U 0.000013 U 0.0000431 J
Project Area LW2-C062-B 11/1/2004 30–145 cm 0.000275 J 0.000058 J 0.0000825 J 0.000019 U 0.000112 U 0.000274 J
Project Area LW2-C062-C 11/1/2004 145–261 cm 0.000015 J 0.000007 U 0.000005 U 0.000011 U 0.000009 U 0.0000138 J
Project Area LW2-C062-D 11/1/2004 261–340 cm 0.000014 J 0.000009 U 0.000005 U 0.00001 U 0.00001 U 0.0000157 J
Project Area LW2-C067-B 11/2/2004 30–153 cm 0.000861 J 0.000213 J 0.00028 J 0.000067 U 0.00041 U 0.00349 J
Project Area LW2-C067-D 11/2/2004 275–400 cm
Project Area LW2-C067-E 11/2/2004 400–475 cm
Project Area LW2-C073-B 9/30/2004 30–100 cm
Project Area LW2-C073-C 9/30/2004 100–206 cm
Project Area LW2-C073-D 9/30/2004 206–295 cm
Project Area LW2-C074-B 11/3/2004 30–89 cm
Project Area LW2-C074-C 11/3/2004 89–212 cm
Project Area LW2-C074-D 11/3/2004 212–333 cm
Project Area LW2-C074-F 11/3/2004 410–470 cm

Dioxins/Furans

Location

WR-WSI98SD007
WR-WSI98SD013

WLCITC03SS01
WLCITC03SS01
WLCITC03SS01
WLCITC03SS01
WLCITC03SS02
WLCITC03SS02
WLCITC03SS02
WLCITC03SS02
WLCITC03SS03R
WLCITC03SS03R

WLCITC03SS05
WLCITC03SS06
WLCITC03SS06
WLCITC03SS06
WLCITC03SS06

WLCITC03SS03R
WLCITC03SS04
WLCITC03SS05
WLCITC03SS05
WLCITC03SS05

LW2-C061
LW2-C061
LW2-C061
LW2-C062
LW2-C062

WLCT4C04VC01
WLCT4C04VC01

WLCDRD05VC005
WLCDRD05VC007

LW2-C061

LW2-C073
LW2-C073
LW2-C074
LW2-C074
LW2-C074

LW2-C062
LW2-C067
LW2-C067
LW2-C067
LW2-C073

LW2-C074
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2)
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 --
River Area Sample ID Sample Date Depth

Dioxins/Furans

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-C078-B 10/21/2005 30–152 cm
Project Area LW2-C078-C 10/21/2005 152–279 cm
Project Area LW2-C078-D 10/21/2005 279–367 cm
Project Area LW2-C079-B 10/20/2005 30–156 cm
Project Area LW2-C079-C 10/20/2005 156–274 cm
Project Area LW2-C079-D 10/20/2005 274–364 cm
Project Area LW2-C080-B 10/20/2005 30–87 cm
Project Area LW2-C080-C 10/20/2005 87–189 cm
Project Area LW2-C080-D 10/20/2005 189–336 cm
Project Area LW2-C082-B1 10/20/2005 30–137 cm
Project Area LW2-C082-C1 10/20/2005 137–210 cm
Project Area LW2-C082-D1 10/20/2005 210–295 cm
Project Area LW2-C082-B2 10/20/2005 30–137 cm
Project Area LW2-C082-C2 10/20/2005 137–210 cm
Project Area LW2-C082-D2 10/20/2005 210–295 cm
Project Area LW2-C083-B 10/20/2005 30–129 cm
Project Area LW2-C083-C 10/20/2005 129–188 cm
Project Area LW2-C083-D 10/20/2005 188–282 cm
Project Area LW2-C084-B 10/21/2005 30–65 cm 0.000458 J 0.000147 U 0.000156 J 0.000034 U 0.000201 U 0.000702 J
Project Area LW2-C084-C 10/21/2005 65–169 cm 0.0001 J 0.000011 U 0.000044 U 0.000006 U 0.000082 U 0.000127 J
Project Area LW2-C084-D 10/21/2005 169–283 cm 0.000004 U 0.000008 U 0.000004 U 0.000004 U 0.000004 U 0.00000969 J
Project Area LW2-C084-E 10/21/2005 283–369 cm
Project Area LW2-C086-B 9/30/2004 30–130 cm 0.000657 0.000092 J 0.000284 0.000035 J 0.000245 0.000662 J
Project Area LW2-C086-C 9/30/2004 130–250 cm 0.000028 U 0.000003 U 0.000033 J 0.000002 U 0.000252 0.0000519 J
Project Area LW2-C086-D 9/30/2004 250–341 cm
Project Area LW2-C087-B 10/21/2005 30–110 cm
Project Area LW2-C087-C 10/21/2005 110–218 cm
Project Area LW2-C087-D 10/21/2005 218–328 cm
Project Area LW2-C088-B 10/20/2005 30–165 cm
Project Area LW2-C088-C 10/20/2005 165–284 cm
Project Area LW2-C089-B 10/25/2005 30–98 cm
Project Area LW2-C089-C 10/25/2005 98–196 cm
Project Area LW2-C089-D 10/25/2005 196–312 cm
Project Area LW2-C089-F 10/25/2005 334–485 cm
Project Area LW2-C090-B 10/20/2005 30–112 cm
Project Area LW2-C090-C 10/20/2005 112–236 cm
Project Area LW2-C090-D 10/20/2005 236–297 cm
Project Area LW2-C091-B 10/20/2005 30–143 cm
Project Area LW2-C091-C 10/20/2005 143–211 cm
Project Area LW2-C091-D 10/20/2005 211–306 cm
Project Area LW2-C092-B 10/25/2005 30–152 cm 0.010124 0.001184 J 0.004593 0.0003 U 0.005551 0.00939 J
Project Area LW2-C092-C 10/25/2005 152–212 cm 0.009929 0.001236 J 0.004681 0.00022 J 0.006874 0.0104 J
Project Area LW2-C092-D 10/25/2005 212–276 cm 0.00069 U 0.000168 J 0.000313 U 0.000087 U 0.000643 0.000935 J
Project Area LW2-C092-E 10/25/2005 276–426 cm 0.00001 U 0.000008 U 0.000007 U 0.000008 U 0.000016 U 0.0000201 J
Project Area LW2-C092-F 10/25/2005 426–515 cm

LW2-C079
LW2-C079
LW2-C080
LW2-C080
LW2-C080

LW2-C078
LW2-C078
LW2-C078
LW2-C079

LW2-C082-2
LW2-C083
LW2-C083
LW2-C083
LW2-C084

LW2-C082
LW2-C082
LW2-C082
LW2-C082-2
LW2-C082-2

LW2-C086
LW2-C087
LW2-C087
LW2-C087
LW2-C088

LW2-C084
LW2-C084
LW2-C084
LW2-C086
LW2-C086

LW2-C090
LW2-C090
LW2-C090
LW2-C091
LW2-C091

LW2-C088
LW2-C089
LW2-C089
LW2-C089
LW2-C089

LW2-C092

LW2-C091
LW2-C092
LW2-C092
LW2-C092
LW2-C092
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2)
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 --
River Area Sample ID Sample Date Depth

Dioxins/Furans

Location
LWG Round 2 RI Field Investigations (USEPA 2016a) (cont.)

Project Area LW2-C093-B 10/20/2004 30–134 cm 0.00511 0.000816 J 0.00147 J 0.00018 U 0.00167 0.00565 J
Project Area LW2-C093-C 10/20/2004 134–256 cm
Project Area LW2-C094-B 10/20/2005 30–72 cm 0.002579 0.000496 J 0.001166 J 0.000212 J 0.001599 0.00359 J
Project Area LW2-C094-C 10/20/2005 72–198 cm 0.000039 U 0.000043 U 0.000034 U 0.000047 U 0.000038 U 0.0000728 J
Project Area LW2-C094-E 10/20/2005 323–370 cm
Project Area LW2-C096-B 10/24/2005 30–153 cm
Project Area LW2-C096-C 10/24/2005 153–274 cm
Project Area LW2-C096-D 10/24/2005 274–379 cm
Project Area LW2-C099-B 10/24/2005 30–152 cm
Project Area LW2-C099-C 10/24/2005 152–305 cm
Project Area LW2-C099-D 10/24/2005 305–368 cm
Project Area LW2-C103-B 10/25/2005 30–153 cm
Project Area LW2-C103-C 10/25/2005 153–274 cm
Project Area LW2-C103-D 10/25/2005 274–363 cm
Project Area LW2-C103-E 10/25/2005 363–462 cm
Project Area LW2-C106-B 10/25/2005 30–152 cm
Project Area LW2-C106-C 10/25/2005 152–274 cm
Project Area LW2-C106-E 10/25/2005 389–461 cm
Project Area LW2-C106-F 10/25/2005 461–503 cm
Project Area LW2-C109-B 10/25/2005 30–152 cm
Project Area LW2-C109-C 10/25/2005 152–274 cm
Project Area LW2-C109-D 10/25/2005 274–373 cm
Project Area LW2-C109-E 10/25/2005 373–432 cm
Project Area LW2-C111-B 11/2/2004 30–153 cm 0.000588 J 0.000113 J 0.000189 J 0.000035 U 0.000188 0.000786 J
Project Area LW2-C111-C 11/2/2004 153–250 cm 0.009867 0.000375 J 0.000961 J 0.000256 0.001188 0.0049 J
Project Area LW2-C111-F 11/2/2004 426–488 cm 0.000441 J 0.00011 J 0.000193 J 0.000015 U 0.000146 U 0.000942 J
Project Area LW2-C111-B2 11/3/2004 30–140 cm 0.00081 0.000224 J 0.000304 J 0.000069 U 0.000376 0.00221 J
Project Area LW2-C111-C2 11/3/2004 140–256 cm 0.004414 0.000503 J 0.001041 0.00024 U 0.001348 0.00402 J
Project Area LW2-C111-D2 11/3/2004 256–369 cm 0.0151 0.000754 J 0.00255 0.000297 J 0.0021 0.00887 J
Project Area LW2-C111-E2 11/3/2004 369–420 cm 0.003598 0.00052 U 0.001598 0.000172 U 0.000785 0.00542 J
Project Area LW2-C112-B 11/2/2004 30–152 cm 0.000834 J 0.00016 J 0.000214 J 0.000077 U 0.000287 U 0.00168 J
Project Area LW2-C112-C 11/2/2004 152–274 cm
Project Area LW2-C112-D 11/2/2004 274–425 cm

LWG Round 3 RI Field Investigations (USEPA 2016a)
Project Area LW3-C613-B 12/13/2007 30–153 cm
Project Area LW3-C613-C 12/13/2007 153–180 cm
Project Area LW3-C613-E 12/13/2007 278–365 cm
Project Area LW3-C614-B 12/13/2007 30–152 cm
Project Area LW3-C614-C 12/13/2007 152–274 cm
Project Area LW3-C614-D 12/13/2007 274–343 cm

Outside Project Area LW3-C617-B 12/13/2007 30–113 cm
Outside Project Area LW3-C617-C 12/13/2007 113–139 cm

Project Area LWM-METCS3 8/28/2008 0–382 cm

LW2-C093
LW2-C093
LW2-C094
LW2-C094

LW2-C099
LW2-C099
LW2-C103
LW2-C103
LW2-C103

LW2-C094
LW2-C096
LW2-C096
LW2-C096
LW2-C099

LW2-C109
LW2-C109
LW2-C109
LW2-C109
LW2-C111

LW2-C103
LW2-C106
LW2-C106
LW2-C106
LW2-C106

LW2-C111-2
LW2-C112
LW2-C112
LW2-C112

LW3-C613

LW2-C111
LW2-C111
LW2-C111-2
LW2-C111-2
LW2-C111-2

LW3-C617
LW3-C617
LWM-C3

LW3-C613
LW3-C613
LW3-C614
LW3-C614
LW3-C614
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2)
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 --
River Area Sample ID Sample Date Depth

Dioxins/Furans

Location
Northwest Pipe & Casing, International Terminal Slip Sediment Data (CH2M Hill 2009)

Project Area WLCITG08SED01-0.5-2.5A 7/10/2008 15–76 cm
Project Area WLCITG08SED01-2.5-5-A 7/10/2008 76–152 cm
Project Area WLCITG08SED01-5-6.5-A 7/10/2008 152–198 cm
Project Area WLCITG08SED02-0.5-2.5A 7/10/2008 15–76 cm
Project Area WLCITG08SED02-2.5-5-A 7/10/2008 76–152 cm
Project Area WLCITG08SED02-5-8.5-A 7/10/2008 152–259 cm
Project Area WLCITG08SED10-0.5-2.5-B 7/24/2008 15–76 cm
Project Area WLCITG08SED11-0.5-2.5-A 7/24/2008 15–76 cm
Project Area WLCITG08SED14-0.5-2-A 7/25/2008 15–60 cm
Project Area WLCITG08SED14-2-3.5-A 7/25/2008 60–106 cm

Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b)
Project Area PDI-SC-S022-0TO2 7/20/2018 0–61 cm 0.000084 U 0.000038 U 0.000026 U 0.00036 J 0.000036 JN 0.000544 J
Project Area PDI-SC-S022-2TO4 7/20/2018 61–122 cm 0.000053 U 0.000028 U 0.000023 U 0.00026 JN 0.000016 U 0.000328 J
Project Area PDI-SC-S022-4TO6 7/20/2018 122–183 cm 0.000041 U 0.000033 U 0.000021 U 0.000025 U 0.000021 U 0.000124 J
Project Area PDI-SC-S023-0TO2 7/31/2018 0–61 cm 0.0087 0.00048 J 0.0021 J 0.00033 JN 0.0037 0.00591 J
Project Area PDI-SC-S023-2TO3.9 7/31/2018 61–91 cm 0.02 0.0016 J 0.0044 J 0.0012 0.0084 0.0161 J
Project Area PDI-SC-S023-3.9TO5.3 7/31/2018 91–152 cm 0.0026 J 0.00026 J 0.00069 J 0.00012 JN 0.001 0.00277 J
Project Area PDI-SC-S023-5.3TO7.2 7/31/2018 152–213 cm 0.0094 0.00042 J 0.0024 J 0.00023 JN 0.0028 0.0064 J
Project Area PDI-SC-S023-7.2TO8.8 7/31/2018 213–244 cm 0.00092 J 0.000095 U 0.00023 J 0.000095 U 0.00023 J 0.000939 J
Project Area PDI-SC-S024-0TO2 7/27/2018 0–61 cm 0.0028 J 0.00052 J 0.00082 J 0.0002 JN 0.0013 0.00397 J
Project Area PDI-SC-S024-2TO4 7/27/2018 61–122 cm 0.0037 0.00093 J 0.0011 J 0.00025 JN 0.0012 JN 0.00607 J
Project Area PDI-SC-S024-4TO6 7/27/2018 122–183 cm 0.0015 J 0.00031 J 0.0004 J 0.000076 U 0.00042 JN 0.00196 J
Project Area PDI-SC-S028-0TO2 7/27/2018 0–61 cm 0.0014 J 0.00032 J 0.00043 J 0.0001 U 0.00076 J 0.00201 J
Project Area PDI-SC-S028-2TO3.2 7/27/2018 61–91 cm 0.00047 J 0.00014 J 0.00013 J 0.000094 U 0.00023 J 0.000795 J
Project Area PDI-SC-S028-3.2TO5.7 7/27/2018 91–152 cm 0.00012 U 0.00016 JN 0.000052 U 0.000087 JN 0.00029 J 0.000747 J
Project Area PDI-SC-S028-3.2TO5.7D 7/27/2018 91–152 cm 0.00029 J 0.00016 J 0.000097 JN 0.000074 U 0.00014 JN 0.000587 J
Project Area PDI-SC-S030-0TO2 7/26/2018 0–61 cm 0.0038 J 0.00074 J 0.0013 J 0.00016 U 0.0015 0.0051 J
Project Area PDI-SC-S030-2TO4 7/26/2018 61–122 cm 0.0092 0.0015 JN 0.004 J 0.00087 0.0055 0.0142 J
Project Area PDI-SC-S030-2TO4D 7/26/2018 61–122 cm 0.011 0.00076 U 0.0041 J 0.00077 J 0.0063 0.0136 J
Project Area PDI-SC-S030-4TO5.3 7/26/2018 122–152 cm 0.0052 0.0013 J 0.0023 J 0.00045 JN 0.0032 0.00799 J
Project Area PDI-SC-S031-0TO2 7/31/2018 0–61 cm 0.0062 0.0004 U 0.0025 J 0.00055 J 0.0048 0.00824 J
Project Area PDI-SC-S031-2TO4 7/31/2018 61–122 cm 0.002 J 0.00038 JN 0.00071 J 0.00083 0.00093 0.00322 J
Project Area PDI-SC-S031-4TO5.5 7/31/2018 122–152 cm 0.00032 J 0.000053 U 0.000041 U 0.000031 U 0.00011 J 0.000244 J
Project Area PDI-SC-S031-5.5TO7 7/31/2018 152–213 cm 0.00013 U 0.00014 U 0.000091 U 0.00013 U 0.00011 U 0.000221 J
Project Area PDI-SC-S031-7TO9.2 7/31/2018 213–274 cm 0.00012 U 0.000077 U 0.000045 U 0.000071 U 0.000051 U 0.000144 J
Project Area PDI-SC-S032-0TO2 8/1/2018 0–61 cm 0.00016 U 0.000082 U 0.0002 J 0.000051 U 0.00036 J 0.000681 J
Project Area PDI-SC-S032-2TO4 8/1/2018 61–122 cm 0.00034 U 0.0001 JN 0.00025 J 0.000045 U 0.00035 J 0.000747 J
Project Area PDI-SC-S032-4TO6 8/1/2018 122–183 cm 0.00015 U 0.000069 U 0.000069 U 0.000057 U 0.000055 U 0.000151 J
Project Area PDI-SC-S032-6TO8 8/1/2018 183–244 cm 0.00023 U 0.00026 U 0.00021 U 0.00011 U 0.000081 U 0.0003 J
Project Area PDI-SC-S032-8TO10 8/1/2018 244–305 cm 0.000082 U 0.000063 U 0.000054 U 0.000046 U 0.000042 U 0.0000964 J
Project Area PDI-SC-S032-10TO12 8/1/2018 305–366 cm 0.000095 U 0.000046 U 0.000045 U 0.000048 U 0.000033 U 0.0000842 J
Project Area PDI-SC-S032-12TO14 8/1/2018 366–427 cm 0.000063 U 0.000062 U 0.000045 U 0.000055 U 0.00004 U 0.000125 J
Project Area PDI-SC-S033-0TO2 7/18/2018 0–61 cm 0.012 0.0027 J 0.0055 J 0.00085 J 0.0071 JN 0.0244 J
Project Area PDI-SC-S033-2TO3 7/18/2018 61–91 cm 0.019 0.0038 JN 0.0093 0.0014 0.013 0.0322 J
Project Area PDI-SC-S033-3TO4 7/18/2018 91–122 cm 0.034 0.013 0.02 0.0044 0.027 0.0652 J

WLCITG08SED01
WLCITG08SED01

WLCITG08SED11
WLCITG08SED14
WLCITG08SED14

SC-S022
SC-S022

WLCITG08SED01
WLCITG08SED02
WLCITG08SED02
WLCITG08SED02
WLCITG08SED10

SC-S023
SC-S024
SC-S024
SC-S024
SC-S028

SC-S022
SC-S023
SC-S023
SC-S023
SC-S023

SC-S030
SC-S030
SC-S031
SC-S031
SC-S031

SC-S028
SC-S028
SC-S028
SC-S030
SC-S030

SC-S032
SC-S032
SC-S032
SC-S032

SC-S033

SC-S031
SC-S031
SC-S032

SC-S032
SC-S032

SC-S033
SC-S033
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Appendix B: Surface and Subsurface Sediment Analytical Results

Table B.2

Chemical Class
Portland Harbor Contaminant of Concern (1,2) 1,2,3,4,7,8-HxCDF 1,2,3,7,8-PeCDD 2,3,4,7,8-PeCDF 2,3,7,8-TCDD 2,3,7,8-TCDF Dioxin/Furan TEQ

CAS Number 70648-26-9 40321-76-4 57117-31-4 1746-01-6 51207-31-9 T_DF_TEQ (U=1/2)
Unit µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Site-wide Riverbank Soil/Sediment CUL (2) 0.0004 0.0002 0.0003 0.0002 0.000407 0.01
Site-wide RAL (3) -- 0.0008/0.003 0.2/1 0.0006/0.002 -- --

PTW Threshold (3) 0.04 0.01 0.2 0.01 1 --
River Area Sample ID Sample Date Depth

Dioxins/Furans

Location
Pre-RD Group Pre-Remedial Design Investigation and Baseline Sampling (AECOM and Geosyntec 2019b) (cont.)

Project Area PDI-SC-S034-1.8TO4 7/20/2018 30–122 cm 0.00014 J 0.000099 J 0.000042 U 0.00002 U 0.000088 J 0.000345 J
Project Area PDI-SC-S034-4TO5.2 7/20/2018 122–152 cm 0.000087 U 0.000053 U 0.000031 U 0.000097 JN 0.000041 J 0.000285 J
Project Area PDI-SC-S036-1.4TO3.4 7/20/2018 30–91 cm 0.0097 0.00065 J 0.0011 J 0.00036 JN 0.0016 0.00654 J
Project Area PDI-SC-S036-3.4TO5.2 7/20/2018 91–152 cm 0.0086 0.0012 J 0.0028 J 0.0004 JN 0.0021 0.0113 J
Project Area PDI-SC-S042-0TO2 7/23/2018 0–61 cm 0.0026 J 0.00012 U 0.00085 J 0.00046 J 0.0017 0.00476 J
Project Area PDI-SC-S042-2TO4 7/23/2018 61–122 cm 0.0063 0.00079 JN 0.0017 J 0.00039 JN 0.0018 0.0078 J
Project Area PDI-SC-S042-4TO6 7/23/2018 122–183 cm 0.014 0.00081 J 0.0023 J 0.00061 J 0.0029 0.00906 J

Notes:
Blank cells are intentional.

-- Not available.
RED/BOLD Detected concentration that exceeds the CUL.
RED/BOLD Detected concentration that exceeds the RAL.

RED/BOLD/Italics Detected concentration that exceeds the PTW threshold.
Italics Reporting limit that exceeds the CUL.

1 Calculation methodologies for all sums and toxicity quotients are described in Appendix A. 
2 Derived from Table 17 of the LWG Record of Decision (USEPA 2017).
3 Derived from Table 21 of the LWG Record of Decision (USEPA 2017). For those contaminants with two values, the first value is the site-wide RAL and the second value is the navigation channel RAL.

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate EE/CA Engineering Evaluation/Cost Analysis PTW Principal threat waste

CAS Chemical Abstracts Service HxCDF Hexachlorodibenzofuran RAL Remedial action level
cm Centimeters LWG Lower Willamette Group RI Remedial Investigation

cPAH Carcinogenic polycyclic aromatic hydrocarbon µg/kg Micrograms per kilogram TCDD Tetrachlorodibenzo-p-dioxin
CUL Cleanup level mg/kg Milligrams per kilogram TCDF Tetrachlorodibenzofuran

DDD Dichlorodiphenyldichloroethane PAH Polycyclic aromatic hydrocarbon TEQ Toxic equivalent
DDE Dichlorodiphenyldichloroethylene PCB Polychlorinated biphenyl TPH Total petroleum hydrocarbons
DDT Dichlorodiphenyltrichloroethane PeCDD Pentachlorodibenzo-p-dioxin
DDx Calculated as the sum of DDD, DDE, and DDT PeCDF Pentachlorodibenzofuran

Qualifiers:
A Some isomers were not available for the calculation of the total. 
J Analyte was detected, concentration is considered an estimate. 

JA Analyte was detected, concentration is considered an estimate, and some isomers were not available for the calculation of the total. 
JN Presumptive evidence of the analyte, concentration is considered an estimate. 
U Analyte was not detected at the given reporting limit. 

UA Analyte was not detected at the given reporting limit, and some isomers were not available for the calculation of the total. 
UJ Analyte was not detected at the given reporting limit, which is considered to be an estimate. 

UJA Analyte was not detected at the given reporting limit, which is considered to be an estimate, and some isomers were not available for the calculation of the total. 

SC-S036
SC-S042
SC-S042
SC-S042

SC-S034
SC-S034
SC-S036
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Appendix C: Uplands Media Data Screening

Table C.1

Information about Detects Information about Detected Exceedances

Number of 
Results (1)

Percent of 
Detects

Maximum 
Detected 

Value
Location of 

Maximum Detect

Date of 
Maximum 

Detect

Depth of 
Maximum 

Detect

Site-wide 
Riverbank 

Soil/Sediment CUL

Number of 
Detects 

Exceeding CUL

Percent of Detects 
Exceeding 

CUL
Exceedance 

Factor (2)

Metals
Arsenic 7440-38-2 mg/kg 62 95% 20 ITHead-TP-10 5/23/12 0-0.5 ft 3 30 48% 6.7
Cadmium 7440-43-9 mg/kg 62 65% 4.8 ITSouth-TP-08 2/24/12 0-0.5 ft 0.51 17 27% 9.4
Copper 7440-50-8 mg/kg 62 100% 1,200 ITHead-TP-03 8/17/11 0-0.5 ft 359 5 8.1% 3.3
Lead 7439-92-1 mg/kg 62 100% 21,000 ITSouth-TP-01 2/24/12 0-0.5 ft 196 15 24% 110
Mercury 7439-97-6 mg/kg 62 47% 3.5 ITHead-TP-03 8/17/11 0-0.5 ft 0.085 20 32% 41
Zinc 7440-66-6 mg/kg 62 100% 2,100 ITSouth-TP-01 2/24/12 0-0.5 ft 459 12 19% 4.6

Organometallics
Tributyltin 36643-28-4 µg/kg 38 58% 2,000 ITHead-TP-02 8/17/11 1.5 ft 3,080 None None None

Polychlorinated Biphenyls (PCBs) (3)

Total PCBs
T_PCBCg (U=1/2)

T_PCB (U=1/2)
µg/kg 44 100% 5,110 ITSouth-TP-08 2/24/12 0-0.5 ft 9 40 91% 570

Pesticides
Aldrin 309-00-2 µg/kg 44 None None None None None 2 None None None
Total chlordanes T_Clrdn (U=1/2) µg/kg 44 None None None None None 1.4 None None None
DDD T_DDD (U=1/2) µg/kg 44 2% 36 ITHead-TP-13 5/23/12 0-0.5 ft 114 None None None
DDE T_DDE (U=1/2) µg/kg 44 2% 38 ITHead-TP-13 5/23/12 0-0.5 ft 50 None None None
DDT T_DDT (U=1/2) µg/kg 44 30% 470 ITSouth-TP-10 2/24/12 0-0.5 ft 246 2 4.5% 1.9
Total DDx T_DDx (U=1/2) µg/kg 44 30% 510 ITSouth-TP-10 2/24/12 0-0.5 ft 6.1 13 30% 84
Dieldrin 60-57-1 µg/kg 44 None None None None None 0.07 None None None
Lindane 58-89-9 µg/kg 44 None None None None None 5 None None None

Semivolatile Organic Compounds 
BEHP 117-81-7 µg/kg 44 32% 2,800 ITSouth-TP-08 2/24/12 0-0.5 ft 135 11 25% 21
Chlorobenzene 108-90-7 µg/kg 8 None None None None None 320 (4) None None None
cPAH TEQ T_cPAH_TEQ (U=1/2) µg/kg 102 91% 8,800 ITSouth-TP-08 2/24/12 0-0.5 ft 774 29 28% 11
Naphthalene 91-20-3 µg/kg 110 31% 420 RA-09A 12/5/14 2.5-3 ft 140000 (4) None None None
Total PAHs T_PAH (U=1/2) µg/kg 102 99% 78,000 RA-10 12/3/14 0-0.5 ft 23,000 15 15% 3.4

Dioxin/Furans
1,2,3,4,7,8-HxCDF 70648-26-9 µg/kg 38 97% 0.0617 ITHead-TP-09 5/23/12 0-0.5 ft 0.0004 34 89% 150
1,2,3,7,8-PeCDD 40321-76-4 µg/kg 38 87% 0.0183 ITSouth-TP-03 2/24/12 0-0.5 ft 0.0002 33 87% 92
2,3,4,7,8-PeCDF 57117-31-4 µg/kg 38 92% 0.0215 ITHead-TP-09 5/23/12 0-0.5 ft 0.0003 34 89% 72
2,3,7,8-TCDD 1746-01-6 µg/kg 38 84% 0.00334 ITSouth-TP-03 2/24/12 0-0.5 ft 0.0002 27 71% 17
2,3,7,8-TCDF 51207-31-9 µg/kg 38 95% 0.0367 ITSouth-TP-08 2/24/12 0-0.5 ft 0.000407 34 89% 90
Dioxin/furan TEQ T_DF_TEQ (U=1/2) µg/kg 38 100% 0.183 ITHead-TP-09 5/23/12 0-0.5 ft 0.01 19 50% 18

Total Petroleum Hydrocarbons (TPH)

Diesel-range TPH
TPH-DRO 

TPH-DRO_SG
mg/kg 65 23% 5,100 BZ-01 8/15/12 2.5-3 ft 91 9 14% 56

Notes:

1
2 The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
3
4

Abbreviations:
BEHP Bis(2-ethylhexyl)phthalate DDD Dichlorodiphenyldichloroethane µg/kg Micrograms per kilogram RPC Recontamination potential chemical

CAS Chemical Abstracts Service DDE Dichlorodiphenyldichloroethylene mg/kg Milligrams per kilogram TCDD Tetrachlorodibenzo-p-dioxin
COC Contaminant of concern DDT Dichlorodiphenyltrichloroethane PAH Polycyclic aromatic hydrocarbon TCDF Tetrachlorodibenzofuran

cPAH Carcinogenic polycyclic aromatic hydrocarbon DDx Calculated as the sum of DDD, DDE, and DDT PeCDD Pentachlorodibenzo-p-dioxin TEQ Toxic equivalent
CUL Cleanup level HxCDF Hexachlorodibenzofuran PeCDF Pentachlorodibenzofuran

Portland Harbor Contaminant of 
Concern CAS No. Units

CULs are not available; therefore, the criteria applied is the principal toxic waste threshold.

Field samples and field sample duplicates were counted as unique samples. 

For total PCBs, if both congener and Aroclor data were available for a sample, the congener data are used as the preferred results. 

COC retained for further evaluation and already identified as an RPC. 
COC retained for further evaluation.
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Table C.2

Information about Detects Information about Detected Exceedances

Number of 
Results (1,2)

Percent of 
Detects

Maximum 
Detected 

Value

Location of 
Maximum 

Detect

Date of 
Maximum 

Detect
Groundwater 

CUL

Number of 
Detects 

Exceeding CUL

Percent of 
Detects 

Exceeding CUL
Exceedance 

Factor (3)

Total Metals
Arsenic 7440-38-2 µg/L 24 63% 20 MW-04 11/6/12 0.018 15 63% 1,100
Cadmium 7440-43-9 µg/L 20 None None None None 0.094 None None None
Chromium (4) 7440-47-3 µg/L 24 13% 7.8 Seep-2 8/18/11 11 None None None
Copper 7440-50-8 µg/L 24 38% 39 Seep-2 8/18/11 2.74 3 13% 14
Lead 7439-92-1 µg/L 24 25% 62 Seep-2 8/18/11 0.54 5 21% 110
Manganese 7439-96-5 µg/L 22 100% 5,700 MW-04 6/13/12 430 13 59% 13
Vanadium 7440-62-2 µg/L 20
Zinc 7440-66-6 µg/L 24 50% 150 MW-04 11/6/12 36.5 4 17% 4.1

Polychlorinated Biphenyls (PCBs) (5)

Total PCBs
T_PCB (U=1/2)

T_PCBCg (U=1/2)
µg/L 20 100% 0.134 MW-04 11/6/12 0.014 4 20% 9.6

Pesticide/Herbicides
2,4,5-TP (Silvex) 93-72-1 µg/L 50
2,4-Dichlorophenoxyacetic acid 94-75-7 µg/L 70
DDD T_DDD (U=1/2) µg/L 6 None None None None 0.000031 None None None
DDE T_DDE (U=1/2) µg/L 6 None None None None 0.000018 None None None
DDT T_DDT (U=1/2) µg/L 6 None None None None 0.000022 None None None
Total DDx T_DDx (U=1/2) µg/L 6 None None None None 0.001 None None None

Semivolatile Organic Compounds
Pentachlorophenol 87-86-5 µg/L 4 None None None None 0.03 None None None
cPAH TEQ T_cPAH_TEQ (U=1/2) µg/L 60 20% 0.51 Seep-1 8/18/11 0.00012 12 20% 4,300
2-Methylnaphthalene 91-57-6 µg/L 57 26% 0.27 PEOMW-27 6/13/19 2.1 None None None
Acenaphthene 83-32-9 µg/L 60 60% 2 PEOMW-39 9/12/19 23 None None None
Anthracene 120-12-7 µg/L 60 28% 0.19 Seep-1 8/18/11 0.73 None None None
Benz(a)anthracene (6) 56-55-3 µg/L 60 17% 0.34 Seep-1 8/18/11 0.0012 10 17% 280
Benzo(a)pyrene (6) 50-32-8 µg/L 60 10.0% 0.33 Seep-1 8/18/11 0.00012 6 10.0% 2,800
Benzo(b)fluoranthene (6) 205-99-2 µg/L 58 3.4% 0.023 PEOMW-36 6/13/19 0.0012 2 3.4% 19
Benzo(k)fluoranthene 207-08-9 µg/L 58 None None None None 0.0013 None None None
Benzo(g,h,i)perylene 191-24-2 µg/L 60 3.3% 0.25 Seep-1 8/18/11 0.4 None None None
Chrysene (6) 218-01-9 µg/L 60 13.3% 0.35 Seep-1 8/18/11 0.0013 8 13.3% 270
Dibenz(a,h)anthracene (6) 53-70-3 µg/L 60 1.7% 0.061 Seep-1 8/18/11 0.00012 1 1.7% 510
Fluoranthene 206-44-0 µg/L 60 27% 0.77 Seep-1 8/18/11 6.2 None None None
Fluorene 86-73-7 µg/L 60 38% 2.3 PEOMW-39 9/12/19 3.9 None None None
Indeno(1,2,3-c,d)pyrene (6) 193-39-5 µg/L 60 3.3% 0.23 Seep-1 8/18/11 0.0012 2 3.3% 190
Naphthalene 91-20-3 µg/L 78 42% 4.1 PEOMW-36 6/13/19 12 None None None
Phenanthrene 85-01-8 µg/L 60 23% 1.4 PEOMW-39 9/12/19 6.3 None None None
Pyrene 129-00-0 µg/L 60 42% 0.66 Seep-1 8/18/11 10 None None None

Total Petroleum Hydrocarbons
Aliphatic hydrocarbons C10-C12 (7) EPH/VPH ALIP C10-C12 µg/L 72 38% 536 PEOMW-39 12/13/19 2.6 27 38% 210

No results in data setNo results in data set

No results in data set
No results in data set

No results in data set
No results in data set

UnitsCAS No.Portland Harbor Contaminant of Concern



Table C.2
Shoreline Groundwater COC Screening Results

River Mile 3.5 East Remedial Design

December 2020 DRAFT Page 2 of 2

Sufficiency Assessment Report
Appendix C: Uplands Media Data Screening

Table C.2

Information about Detects Information about Detected Exceedances

Number of 
Results (1,2)

Percent of 
Detects

Maximum 
Detected 

Value

Location of 
Maximum 

Detect

Date of 
Maximum 

Detect
Groundwater 

CUL

Number of 
Detects 

Exceeding CUL

Percent of 
Detects 

Exceeding CUL
Exceedance 

Factor (3)UnitsCAS No.Portland Harbor Contaminant of Concern
Volatile Organic Compounds

Benzene 71-43-2 µg/L 54 39% 65.5 PEOMW-39 12/13/19 0.44 16 30% 150
Ethylbenzene 100-41-4 µg/L 54 31% 12.2 PEOMW-39 12/13/19 7.3 2 3.7% 1.7
Toluene 108-88-3 µg/L 54 41% 41.6 PEOMW-39 12/13/19 9.8 6 11% 4.2
Xylenes 1330-20-7 µg/L 8 50% 22.7 PEOMW-26 6/18/19 13 1 13% 1.7
1,1-Dichloroethene 75-35-4 µg/L 18 None None None None 7 None None None
Chlorobenzene 108-90-7 µg/L 18 None None None None 64 None None None
cis-1,2-Dichloroethene 156-59-2 µg/L 18 None None None None 70 None None None
Tetrachloroethene 127-18-4 µg/L 18 None None None None 0.24 None None None
Trichloroethene 79-01-6 µg/L 18 None None None None 0.6 None None None
Vinyl chloride 75-01-4 µg/L 18 None None None None 0.022 None None None

Other Compounds
Cyanide 57-12-5 µg/L 4
Perchlorate 14797-73-0 µg/L 15

Notes:

1
2
3 The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
4 Criterion is for chromium(VI).
5
6 The individual cPAHs are components of the identified RPC cPAH TEQ and are, therefore, also considered RPCs for purposes of this screening.
7 For samples that had aliphatic hydrocarbons C10-C12 by both an EPH and VPH method, each method result is counted as a unique record.

Abbreviations:
CAS Chemical Abstracts Service DDD Dichlorodiphenyldichloroethane µg/L Micrograms per liter
COC Contaminant of concern DDE Dichlorodiphenyldichloroethylene RPC Recontamination potential chemical

cPAH Carcinogenic polycyclic aromatic hydrocarbon DDT Dichlorodiphenyltrichloroethane TEQ Toxic equivalent
CUL Cleanup level DDx Calculated as the sum of DDD, DDE, and DDT

No results in data set
No results in data set

Only samples collected from the shoreline monitoring network presented on Figures 4.8 through 4.11 and in Table 4.2 are included. 

For total PCBs, if both congener and Aroclor data were available for a sample, the congener data are used as the preferred results. 

COC retained for further evaluation and already identified as an RPC. 
COC retained for further evaluation.
Field samples and field sample duplicates were counted as unique samples. 

No results in data set
No results in data set
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Table C.3

Information about Detects Information about Detected Exceedances

Number of 
Results (1,2)

Percent of 
Detects

Maximum 
Detected 

Value

Location of 
Maximum 

Detect

Date of 
Maximum 

Detect
Surface Water 

CUL

Number of 
Detects 

Exceeding CUL

Percent of 
Detects 

Exceeding CUL
Exceedance 

Factor (3)

Total Metals
Arsenic 7440-38-2 µg/L 15 40% 2.8 B21-SWP6 4/5/18 0.018 6 40% 160
Chromium 7440-47-3 µg/L 15 67% 65 B20-SP1 1/7/14 100 None None None
Copper 7440-50-8 µg/L 15 100% 59 B20-SP1 1/7/14 2.74 15 100% 22
Zinc 7440-66-6 µg/L 15 100% 710 B20-SP1 1/17/18 36.5 10 67% 19

Organometallics
Tributyltin 688-73-3/36643-28-4 µg/L 13 None None None None 0.063 None None None

Polychlorinated Biphenyls (PCBs) (4)

Total PCBs
T_PCB (U=1/2)

T_PCBCg (U=1/2)
µg/L 15 100% 0.28 B20-SP1 1/17/18 0.0000064 15 100% 44,000

Pesticide/Herbicides
Aldrin 309-00-2 µg/L 10 None None None None 0.00000077 None None None
Total chlordanes T_Clrdn (U=1/2) µg/L 10 None None None None 0.000081 None None None
DDD T_DDD (U=1/2) µg/L 10 None None None None 0.000031 None None None
DDE T_DDE (U=1/2) µg/L 10 None None None None 0.000018 None None None
DDT T_DDT (U=1/2) µg/L 10 None None None None 0.000022 None None None
Total DDx T_DDx (U=1/2) µg/L 10 None None None None 0.01 None None None
MCPP 7085-19-0 µg/L 16

Semivolatile Organic Compounds
BEHP 117-81-7 µg/L 13 8% 2 B20-SP1 3/28/14 0.2 1 8% 10
Hexachlorobenzene 118-74-1 µg/L 21 None None None None 0.000029 None None None
Pentachlorophenol 87-86-5 µg/L 0.03
cPAH TEQ T_cPAH_TEQ (U=1/2) µg/L 19 42% 0.58 B20-SP1 1/17/18 0.00012 8 42% 4,800
Benz(a)anthracene (5) 56-55-3 µg/L 19 26% 0.22 B20-SP1 1/17/18 0.0012 5 26% 180
Benzo(a)pyrene (5) 50-32-8 µg/L 19 21% 0.38 B20-SP1 1/17/18 0.00012 4 21% 3,200
Benzo(b)fluoranthene (5) 205-99-2 µg/L 19 26% 0.52 B20-SP1 1/17/18 0.0012 5 26% 430
Benzo(k)fluoranthene 207-08-9 µg/L 15 None None None None 0.0013 None None None
Chrysene (5) 218-01-9 µg/L 19 42% 0.42 B20-SP1 1/17/18 0.0013 8 42% 320
Dibenz(a,h)anthracene 53-70-3 µg/L 19 None None None None 0.00012 None None None
Indeno(1,2,3-c,d)pyrene (5) 193-39-5 µg/L 19 16% 0.24 B20-SP1 1/17/18 0.0012 3 16% 200
Naphthalene 91-20-3 µg/L 15 None None None None 12 None None None

Dioxin/Furans
Dioxin/furan TEQ T_DF_TEQ (U=1/2) µg/L 15 100% 0.0000472 B20-SP1 1/17/18 5.1E-10 15 100% 93,000

Volatile Organic Compounds
Ethylbenzene 100-41-4 µg/L 7.3

Notes:

1
2
3 The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
4
5

Abbreviations:
CAS Chemical Abstracts Service DDD Dichlorodiphenyldichloroethane MCPP Methylchlorophenoxypropionic acid
COC Contaminant of concern DDE Dichlorodiphenyldichloroethylene µg/L Micrograms per liter

cPAH Carcinogenic polycyclic aromatic hydrocarbon DDT Dichlorodiphenyltrichloroethane RPC Recontamination potential chemical
CUL Cleanup level DDx Calculated as the sum of DDD, DDE, and DDT TEQ Toxic equivalent

CAS No.Analyte

No results for this data setNo results for this data set

The individual cPAHs are components of the identified RPC cPAH TEQ and are, therefore, also considered RPCs for purposes of this screening.

Only samples collected from the stormwater locations presented on Figure 4.13 and in Table 4.5 are included. 

COC retained for further evaluation and already identified as an RPC. 
COC retained for further evaluation.
Field samples and field sample duplicates were counted as unique samples. 

For total PCBs, if both congener and Aroclor data were available for a sample, the congener data are used as the preferred results. 

No results for this data setNo results for this data set

No results for this data setNo results for this data set

Units
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Table C.4

Information about Non-Detects

Number of 
Non-Detects

Minimum 
Non-Detect 

Value

Maximum 
Non-Detect 

Value
Applicable 

CUL

Number of 
Non-Detects 

Exceeding CUL

Percent of 
Non-Detects 

Exceeding CUL

Minimum 
Exceedance 

Factor (2)

Maximum 
Exceedance 

Factor (2)

Riverbank Soils
Aldrin 309-00-2 µg/kg 44 3.7 430 2 44 100% 1.9 220
Lindane 58-89-9 µg/kg 44 3.7 430 5 38 86% None 86
Chlorobenzene 108-90-7 µg/kg 8 28 100 320 (3) None None None None

Groundwater
Vanadium 7440-62-2 µg/L 20
2,4,5-TP (Silvex) 93-72-1 µg/L 50
2,4-Dichlorophenoxyacetic acid 94-75-7 µg/L 70
Pentachlorophenol 87-86-5 µg/L 4 0.19 0.76 0.03 4 100% 6.3 25
1,1-Dichloroethene 75-35-4 µg/L 18 0.5 0.5 7 None None None None
Chlorobenzene 108-90-7 µg/L 18 0.5 0.5 64 None None None None
Tetrachloroethene 127-18-4 µg/L 18 0.5 0.5 0.24 18 100% 2.1 2.1
Vinyl chloride 75-01-4 µg/L 18 0.5 0.5 0.022 18 100% 23 23
Cyanide 57-12-5 µg/L 4
Perchlorate 14797-73-0 µg/L 15

Stormwater
Tributyltin 688-73-3/36643-28-4 µg/L 13 0.0029 0.19 0.063 5 38% None 3
Aldrin 309-00-2 µg/L 10 0.0094 0.02 0.00000077 10 100% 12,000 26,000
MCPP 7085-19-0 µg/L 16
Hexachlorobenzene 118-74-1 µg/L 10 0.028 0.061 0.000029 10 100% 970 2,100
Pentachlorophenol 87-86-5 µg/L 0.03
Naphthalene 91-20-3 µg/L 15 0.033 0.41 12 None None None None
Ethylbenzene 100-41-4 µg/L 7.3

Notes:
1 Field samples and field sample duplicates were counted as unique samples. 
2 The exceedance factor is the maximum concentration divided by the criterion, expressed as a fraction; values greater than 1 occur when there is an exceedance. The values are rounded to two significant digits.
3 CULs are not available; therefore, the criteria applied is the principal toxic waste threshold.

Abbreviations:
CAS Chemical Abstracts Service
CUL Cleanup level

MCPP Methylchlorophenoxypropionic acid
µg/kg Micrograms per kilogram
µg/L Micrograms per liter

No results in data set

No results in data set

No results in data set

No results in data set

No results in data set

No results in data set

Information about Non-Detect Exceedances

Portland Harbor Contaminant of 
Concern CAS No. Units

No results in data set
No results in data set

No results in data set
No results in data set

No results in data set
No results in data set
No results in data set

No results in data set
No results in data set
No results in data set
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